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WISE/SOST NUCLEIC ACID SEQUENCES AND AMINO ACID SEQUENCES 

This application is a non-provisional patent application based on U.S. Provisional Patent 
Application Serial No. 60/388,970, filed June 14, 2002, and a new U.S. non-provisional 
5 application based on Serial No. 60/388,970 filed June 16, 2003. 

FIELD OF INVENTION 

The present invention relates to Wise and Sost nucleic acid sequences and related amino 
acid sequences that can be used to influence bone deposition, the Wnt pathway, tooth 
development, and ocular development. In particular, the present invention also relates to nucleic 
10 acid sequences and amino acid sequences that optionally regulate or suppress bone deposition. 
The present invention relates to a family of nucleic acid molecules which expresses a family of 
amino acid sequences, some of which are characterized by a cysteine knot, such as the Wise and 
Sost proteins. The present invention also relates to resultant molecular biology tools derived 
from Wise or Sost, including plasmids, transfected host cells, antibodies, tranfected host 
1 5 organisms, and knockout organisms. Finally, the present invention relates to the interaction 
between Wise or Sost and LRP. 

BACKGROUND OF INVENTION 

To activate and study the Wnt pathway, a wide range of materials and information has 
20 been used. Various model organisms explained below are used because of differing 

developmental characteristics associated with the or ganisms . Because frogs and mice are 
exemplary of the organisms of study, they are explained in greater detail below. As will be seen. 
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frogs and mice were used in many of the Examples contained herein. Additionally, various 
genes and the Wnt pathway are explained. 

Background of the Frog. 

Frogs, in particular Xenopus, are excellent model organisms for testing embryonic 
5 development. Two species of Xenopus are commonly used for testing, Xenopus laevis and 
Xenopus tropicalis. Both Xenopus species are natives of Africa Xenopus laevis has been used 
for many years to investigate the early period of embryonic development. Embryos develop 
rapidly after fertilization, and a tadpole with a fully functional set of organs forms within a 
couple of days. Thus, experiments can be conducted on the embryos directly following 
10 fertilization. The embryos can develop in a simple saline solution over a few days. The tadpoles 
are then examined to determine if the experimental intervention had any observable effect. The 
role of genes in development can be assayed by injecting a tiny amount of any messenger RNA 
(mRNA) encoding the gene of interest into an early embryo, then once again allowing the 
embryo to grow into a tadpole. 

1 5 The Xenopus embryo has long served as a major model for the study of embryonic 

development because of its numerous advantages, including external development, large size, 
identifiable blastomeres, and its ability to withstand extensive surgical intervention and culture in 
vitro. These advantages enable extensive investigation of the earliest embryonic patterning 
events. In fact, much of the current understanding of early embryonic development derives from 
20 experiments performed in the Xenopus embryo. 

More particular to the frog, the earliest events of all animal embryos are controlled by 
mRNAs that are deposited in the egg by the mother. These maternal mRNAs control the 
embryonic processes that occur prior to the transcription of the embryonic genome. These 
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processes can best be examined in Xenopus because, in these embryos, they occur during an 
especially long period of time, and because they occur while the embryo is developing 
externally. Such features have resulted in a detailed cellular and molecular understanding of 
early patterning events, including a comprehensive view of the role of specific extracellular 
5 growth factors, cell surface receptors, and intracellular signaling pathway components. These 
events include the patterning of the basic body plan, the determination of cell fate, and the early 
patterning of major organs, including the digestive system, circulatory system, and nervous 
system. In addition, many of the factors originally identified in Xenopus have been subsequently 
shown to control numerous later developmental events, as well as other critical biological 
10 processes, and oncogenesis. Finally, Xenopus is a major contributor to understanding cell 
biological and biochemical processes, including chromosome replication; chromatin, 
cytoskeleton, and nuclear assembly; cell cycle progression; and, intracellular signaling. Thus, 
Xenopus is ideally suited for studying early embryonic patterning and cell fate determination, 
later development, and organogenesis, oncogenesis, and cell biological and biochemical 
15 processes. 

Background of A-P Patterning. 

The mechanisms that generate regional differences along the anterior posterior (A-P) axis 
of the vertebrate nervous system play an important role in pattern formation during development. 
The classical activation/transformation model proposed by Nieuwkoop suggests that an initial 
20 signal induces neural tissue of anterior type and then a second transforming signal differentially 
acts on it to convert cells to a more posterior character (Nieuwkoop, 1952; Slack and Tannahill, 
1992). This transformer or "posteriorizing factor(s)" thus modifies a ground state to generate the 
full spectrum of neural structures along the A-P axis. However, patterning of the anterior region 
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is clearly more complicated than a simple default state of neural induction. This is highlighted 
by the presence of local inductive centers, such as the anterior viscera] endoderm and the 
isthmus, which are essential for anterior neural development. Hence, models for a coordinated 
mechanism of A-P patterning in the nervous system need to integrate the influence of local 
5 signals on rostral brain patterning, with the influence of posteriorizing factors that work more 
generally on the hindbrain and spinal cord. 

Analysis of posteriorizing signals in neural patterning is complicated by the tissue 
interactions and dynamic morphogenetic movements which occur during gastrulation. Xenopus 
animal caps provide a simplified system for studying patterning events separately from 
1 0 morphogenetic movements. Animal caps alone form epidermis in culture, but when treated with 
antagonists of Bone Morphogenic Protein (BMP) signaling, such as Noggin, Chordin, Follistatin, 
or truncated BMP receptors, they adopt an anterior neural fate. Using these molecules as neural 
inducers, experimental studies in animal caps have provided evidence that fibroblast growth 
factor (FGF), retinoic acid (RA), and Wnt (Wingless and iNT-1) signaling pathways influence 
1 5 A-P patterning by inducing posterior characters. Wnt is also known as the canonical Wnt 

pathway and the Wnt planar polarity pathway. Thus, Xenopus embryo assays and experiments in 
other vertebrates provide more evidence that RA, FGF, and Wnt pathways influence A-P 
patterning. It is desired to better understand the relative roles of these biochemical cascades, the 
degree to which they are used at any particular axial level, and how they are integrated in 
20 organizing normal A-P patterning. 

Mesoderm plays an important early role in A-P patterning of neural tissue. Mesoderm is 
the middle layer of embryonic cells between the ectoderm and endoderm in triploblastic animals, 
and forms muscle, connective tissue, blood, lymphoid tissue, the linings of all the body cavities. 
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the serosa of the viscera, the mesenteries, and the epithelia of the blood vessels, lymphatics, 
kidney, ureter, gonads, genital ducts, and suprarenal cortex. Experiments in Xenopus have 
shown that planar signals within the neuroectoderm and vertical signals from the underlying 
mesoderm work in concert to control regional identity of the nervous system. While early A-P 
5 specification of the nervous system occurs during gastrulation, it is not irreversibly co mmi tted to 

a particular identity. Grafting experiments in several species reveal plasticity in regional 
character and show that mesoderm is still playing a role at later stages. For example, analysis of 
the Hoxb4 gene has shown that its expression pattern is established through interactive signaling 
between the neural tube and the surrounding mesoderm. Furthermore, somites and paraxial 
10 mesoderm are sufficient to re-program Hox expression in the neural tube to a more posterior 
character when grafted ectopically. The ability of mesoderm to regulate regional character from 
early gastrula stages and to program motor neuron sub-type identities further emphasizes the 
importance of mesoderm and its signaling in patterning the developing nervous system. 

The study of A-P patterning and focus on the mesoderm is of particular importance in the 
15 present invention because such patterning impacts bone development in an embryo. Pathways 
which control A-P patterning often impact bone development. 

As such, it is desired to better understand the process of posteriorization. The 
identification of new factors that can modulate existing pathways, such as Wnts, FGF, and RA, 
or which represent novel signaling inputs will be beneficial to understanding how A-P patterning 
20 is coordinated. In particular, it is desired to understand how the Wnt pathway is activated and 
controlled. Xenopus has been used to study A-P patterning, that, in turn, is apparently impacted 
by the Wnt pathway. Xenopus can also be used to study activators or inhibitors of the Wnt 
pathway. 
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Background of Mouse Model. 

Mice are also excellent model organisms for testing embryonic development. Mice and 
humans possess similar genes, mice show many clinical symptoms of human disease, and 
powerful techniques are available for genetic alterations of the mouse genome. All of these 
5 factors make mice excellent experimental models for testing new therapies. Mice share many 
fundamental biological processes with humans therefore, mice are considered to be one of the 
most significant laboratory models for human disease and genetic mutations. Research regarding 
human biological processes and genetic diseases can be greatly enhanced by studying the mouse 
model for similar biological processes and diseases. 

10 Mice have been a preferred experimental model for a number of years due to their small 

size, short life span, and the female’s ability to produce a litter within two months after her birth. 
These factors allow researchers to follow a given disease process from beginning to end within a 
short time frame. For these various reasons, mouse models are preferred for testing new drug 
therapies, designing novel therapies, and studying genetic diseases potentially also affecting 
1 5 humans. 

Genes can be inserted into a fertilized mouse egg by several methods including physical 
injection. The gene is first attached to a promoter and then is injected into the fertilized egg. 

The fertilized egg is implanted into a female mouse and the embryo is allowed to develop to a 
specified given stage for study. Once embryos reach the desired stage of development, they can 
20 be harvested and tested to determine experimental results. Alternatively, embryos can be 
allowed to develop into full-term pups prior to being harvested to determine the results of the 
experiment. 
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Because mice are phylogenetically closely related to humans with regards to biological 
processes and diseases, and because of the rapidity of mouse embryological development, they 
are considered to be an excellent anim al model for the study of human development, biological 
processes, and disease. 

5 Background of Wnt 

Wnt proteins form a family of highly conserved secreted signaling molecules that 
regulate cell-to-cell interactions during embryogenesis. Wnt genes and Wnt signaling are also 
implicated in aberrant cancer cell regulation. Insights into the mechanisms of Wnt action have 
emerged from several systems: genetics in Drosophila and Caenorhabditis elegans (C. elegans ); 
10 and, biochemistry in cell culture and ectopic gene expression in Xenopus embryos. Many Wnt 
genes in the mouse have been mutated, leading to very specific developmental defects. As 
currently understood, Wnt proteins bind to receptors of the Frizzled family on the cell surface. 
Through several cytoplasmic relay components, the signal is transduced to p-catenin, which then 
enters the nucleus and forms a complex with TCF or LEF to activate transcription of Wnt target 
1 5 genes. The extracellular Wnt ligand binds the transmembrane receptor Frizzled (Fz), which 

activates the cytoplasmic phosphoprotein Dishevelled (Dsh). Activated Dsh inhibits GSK3 p- 
mediated degradation of P-catenin. p-catenin protein, therefore, accumulates and, in association 
with transcription factors (TCF-3, TCF-4, LEF), regulates gene transcription in the cell nucleus. 

Wnt-proteins, secreted glycoproteins, serve as important signaling molecules during 
20 development of invertebrates and vertebrates. They have been shown to play crucial roles in 
such diverse processes as cancer, organogenesis, and pattern formation. To date, 19 Wnt genes 
have been isolated in higher vertebrates, 7 have been found in the genome of Drosophila, and 5 
in the C. elegans genome. Wnt genes are defined by their sequence similarity to the founding 
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members, Wnt-1 in the mouse (originally called iNT-1) and wingless (Wg) in Drosophila. The 
genetic analysis of the Wg signaling pathway in Drosophila has led to the identification of many 
downstream components, which have been shown to be functionally conserved in other 
organisms. Wg/Wnt-proteins are thought to signal through seven-transmembrane receptors 
encoded by the Frizzled (Fz) gene family to regulate the stability of an effector protein known as 
armadillo (Arm) in flies or P-catenin (P-cat) in vertebrates, which eventually leads to the 
activation of target genes through a complex of Arm/p-cat, with DNA-binding transcription 
factors of the TCF/LEF family. This pathway is referred to as the canonical Wnt-pathway. 

In recent years, evidence has been provided that Wnt signaling in the chick is involved in 
a variety of processes associated with skeletogenesis, such as chondrogenesis and joint 
development. Previously, it has been shown that there are at least three Wnt genes, Wnt-4, Wnt- 
5a, and Wnt-5b, as well as components of the canonical Wnt signaling pathway, expressed in 
chondrogenic regions, and that there is a fourth Wnt gene, Wnt- 14, which is expressed early in 
the joint forming region (Fig. ID). Wnt-4 is also expressed in regions of the joint, however, its 
expression is restricted to cells in the periphery of the joint interzone (Fig. 1C). Wnt-5a 
expression is restricted to cells in a region of the perichondrium which will develop into the 
periosteum (Fig. 1 A), while the closely related Wnt-5b gene is expressed in a. sub-population of 
prehypertrophic chondrocytes, as well as cells of the outer layer of the perichondrium (Fig. IB). 

Much of what is known about the functional role of Wnt signaling in early vertebrate 
development comes from experiments with Xenopus. Maternally encoded components of the 
canonical Wnt signaling pathway function to establish the endogenous dorsal axis. The sperm 
fertilizing the egg triggers cortical rotation. Vesicles are moved towards the future dorsal side. 

A dorsal determinant, which is likely to be Dishevelled, is transported with these vesicles. 
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Dishevelled accumulates on the dorsal side and inhibits GSK3. P-catenin can therefore ' 
accumulate on the dorsal side and, together with XTCF-3, induce the expression of siamois, 
which regulates down-stream dorsal development. 

As such, the Wnt signaling system is one of only a limited number of signaling systems 
used during embryonic development to pattern the ultimate resultant morphological physical 
body construction plan. .Clearly, Wnt signaling is triggered at several discrete time points during 
development, both at different developmental stages and within different tissues {see Table 
below). 



TABLE 1 



Gene 


Expression 


Function 


XWnt-1 


anterior neural 


mid-/hindbrain boundary 


XWnt-2 (=XWnt-2B) 


neural and heart 


not known 


XWnt-3-A 


posterior neural 


neural anteroposterior patterning 


XWnt-4 


neural, kidney (pronephros) 


kidney morphogenesis 


XWnt-5A 


ectoderm 


not known 


XWnt-8 


ventral mesoderm 


mesodermal patterning 


XWnt-8b 


forebrain 


not known 


XWnt-1 1 


dorsal marginal zone 


gastrulation movements 



Early Xenopus development provides an excellent model system for studying the general 
questions of tissue-specific response to Wnt signaling. Before the onset of zygotic transcription 



at the Mid-Blastula Transition (MBT) phase, the Wnt pathway functions to establish the dorsal 
body axis. Only an hour or two later, after MBT, XWnt-8 functions to promote ventral and 
lateral mesoderm. These strict stage-specific responses to Wnt signaling could conceivably be 
induced by differential use of the canonical and alternative Writ signal transduction pathways. 

It is further known to those of skill in the art that Wnt genes are active in osteoblast cells. 
Wnt regulates bone deposition in embryos and in mature individuals. It has been found that Wnt 
signals impact the dorsal-ventral pattern in early Xenopus embryo. In late embryos, Wnt causes 
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anterior-posterior patterning of the neural tissue, neural crest formation, and organogenesis. As 
such, it is desired to have compositions and methods for controlling Wnt signaling. Such 
compositions and methods would have impact on embryonic developmental processes such as 
anterior-posterior patterning and on bone deposition. 

5 Background of Sost. 

Sost is believed to be a Bone Morphogenic Protein (BMP) antagonist. Mutations in the 
human Sost gene on human chromosome 17 can result in sclerosteosis, which is an autosomal 
recessive sclerosing bone dysplasia characterized by progressive skeletal overgrowth. A high 
incidence of the bone dysplasia disorder, occurring as a result of a founder effect in affected 
10 individuals has been reported in the Afrikaner population of South Africa, where a majority of 
individuals are affected by the disorder. Homozygosity mapping in Afrikaner families, along 
with analysis of historical recombinants, localized sclerosteosis to an interval of ~ 2 cm. between 
the loci D17S1787 and D17S930 on chromosome 17ql2-q21. Affected Afrikaners carry a 
nonsense mutation near the amino terminus of the encoded protein, whereas an unrelated 
15 affected person of Senegalese origin carries a splicing mutation within the single intron of the 
gene. The Sost gene encodes a protein that shares structural and functional similarity with a 
class of cysteine knot-containing factors, including dan, cerberus, gremlin, and caronte. The 
specific and progressive effect on bone formation observed in individuals affected with 
sclerosteosis suggests that the Sost gene encodes a regulator of bone homeostasis. 

20 As such, evidence is provided herein that the deficiency of the Sost gene product, a novel 

secreted protein expressed in osteoblasts, leads to the increased bone density in sclerosteosis. 

The two nonsense mutations, and the splice site mutation, are loss-of- function mutations. 
Previously, the precise function and working of Sost was believed unknown, an inhibitory effect 
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on bone formation can be proposed since pathophysiological analysis indicated that sclerosteosis 
is primarily a disorder of increased formation of normal bone. While it is known that Sost 
impacts bone formation, it is desired herein to better delineate the mechanism of action and 
pathway of Sost’s bone deposition activity. Previously, it has been hypothesized that Sost 
affected BMP rather than the Wnt pathway. Previous to our described invention herein, it was 
not known that Sost reacted with Wnt pathway elements. The Sost-Wnt pathway interaction can 
be alternatively direct or indirect in nature. 

Background of LRP6. 

LRP genes encode the low-density lipoprotein (LDL)-receptor-related proteins, LRP5 
and LRP6. Human LRP5 and LRP6 share 71% amino-acid identity, and together with Arrow, 
form a distinct subgroup of the LRP family. Arrow, LRP5, and LRP6 each contain an 
extracellular domain with epidermal growth factor (EGF) repeats and low-density lipoprotein 
receptor (LDLR) repeats, followed by a transmembrane region and a cytoplasmic domain 
lacking recognizable catalytic motifs. An LRP6 mutation in mice results in pleiotropic defects 
recapitulating some, but not all, of the Wnt mutant phenotype. LRP5/LRP6 involvement in Wnt 
signaling and LRP function in Wnt-induced axis Xenopus embryos have been previously studied. 

LRPs and Arrow in Drosophila are long single-pass transmembrane proteins. These 
proteins are of interest because they interact with and affect Wnt sig nalin g. Arrow is genetically 
required for Wingless (W g) signaling (Wehril, 2000) and mouse LRP mutations are similar in 
phenotype to Wnt mutants (Pinson, 2000). In Xenopus, over-expression of LRP can activate 
Wnt signaling (Tamai, 2000). There is evidence that Wnts can bind directly to the extra-cellular 
domain of LRP and form a ternary complex with the Frizzled receptor (Tamai, 2000). Also, the 
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cytoplasmic domain of LRP can interact with Axin (Mao, 2001). Thus, LRP/Arrow appear to be 
important to understanding Wnt. 

As stated, the Frizzled (Fz) family of serpentine receptors function as Wnt receptors, but 
how Fz proteins transduce signaling is not understood. In Drosophila, Arrow phenocopies the 
5 Wingless (D Wnt- 1) phenotype, and encodes a transmembrane protein that is homologous to two 

members of the mammalian low-density lipoprotein receptor (LDLR)-related protein (LRP) 
family, LRP5 and LRP6. It is reported that LRP6 functions as a co-receptor for Wnt signal 
transduction. In Xenopus embryos, LRP6 activated Wnt-Fz signaling, and induced Wnt 
responsive genes, dorsal axis duplication, and neural crest formation. An LRP6 mutant lacking 
10 the carboxyl intracellular domain blocked signaling by Wnt or Wnt-Fz, but not by Dishevelled or 
P-catenin, and inhibited neural crest development. The extracellular domain of LRP6 bound 
Wnt-1 and associated with Fz in a Wnt-dependent manner. This indicates that LRP6 is likely to 
be a component of the Wnt receptor complex. 

Further, Wnt/p-catenin signaling induces dorsal axis formation through activation of 
1 5 immediate, early responsive genes, including nodal-related 3 (Xnr3) and Siamois (Sia). It has 

been shown that in two developmental processes dependent on the Wnt pathway in Xenopus — 
secondary axis and neural crest formation — LRP6 activates, but a dominant-negative LRP6 
inhibits, Wnt signaling, providing compelling evidence that LRP6 is critical in Wnt signal 
transduction. LRP6 functions upstream of Dsh in Wnt-responding cells, synergizes with either 
20 Wnt or Fz, and importantly, is able to bind Wnt-1 and to associate with Fz in a Wnt-dependent 
maimer. The simplest interpretation of these findings is that LRP6 is a component of the Wnt-Fz 
receptor complex. 
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Genetic studies of Arrow in Drosophila and LRP6 in mice strongly support this 
hypothesis. Data also indicates the possibility that Wnt-induced formation of the Fz-LRP6 
complex assembles LRP6, Fz and their associated proteins, thereby initiating cytoplasmic 
signaling. Consistent with this notion, Wnt signal transduction requires intracellular regions of 
5 both Fz and LRP6, which harbor candidate protein-protein interaction motifs. Notably, Arrow 
does not exhibit Fz planar polarity phenotype, implying that Arrow-LRP6 may specify Wnt-Fz 
signaling towards the [3-catenin pathway. How Fz, LRP6, and proteoglycan molecules, such as 
Dally, interact to mediate Wnt recognition/specificity, and signal transduction remains to be 
elucidated. Thus, it is understood that LRP interacts with Wnt. The present invention is 
10 designed and characterized to control LRP binding to Wnt and Fz, and, more particularly, to 

control LRP upstream. 

Background of LRP5. 

In humans, low peak bone mass is a recognized significant risk factor for osteoporosis. It 
has been reported that LRP5, encoding the LDLR-related protein 5, affects bone mass accrual 
15 during growth. Mutations in LRP5 cause the autosomal recessive disorder osteoporosis- 

pseudoglioma syndrome (OPPG). OPPG is an autosomal recessive disease, characterized by 
severe osteoporosis due to decreased bone formation and pseudoglioma resulting from failed 
regression of primary vitreal vasculature. Y. Gong, et al. (2001). Gain of gene function leads to 
high bone mass (HBM) phenotype as an autosomal dominant trait, whereas loss of function leads 
20 to osteoporosis. 

It has been found that OPPG carriers have reduced bone mass when compared to age- 
and gender-matched controls. LRP5 expression by osteoblasts in situ has been demonstrated and 
LRP-5 has been shown to reduce bone thickness in mouse calvarial explant cultures. These data 
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indicate that Wnt-mediated signaling via LRP5 affects bone accrual during growth and is 
important for the establishment of peak bone mass. 

In mice, it has been found that LRP5 participates in bone formation and bone mass. Null 
mutation of LRP5 causes post-natal bone loss, resulting from decreased bone formation and 
5 osteoblast proliferation, independent of Runx2. M. Kato, et al. (2002). In contrast, transgenic 
mice expressing LRP5 with the HBM mutation G171V exhibit increased bone formation and 
bone mass, without skeletal developmental abnormalities. F. Bex, et al. (2002). 

LRP5 appears to interact with the Wnt pathway since LRP5 with the HBM mutation 
prevents inhibition of Wnt signaling by Dikkopf-1 . L. M. Boyden (2002); A. M. Zom (2001). 

10 There is murine hybridization and microairay evidence that indicates Wnt signaling is involved 
in bone fracture repair. M. Hadjiargyrou (2002). Six additional mutations in LRP5, located in 
the amino-terminal domain near G171, have been identified. These mutations cause increased 
bone density, particularly in cortical bone. L. Van Wesenbeeck (2003). 

Background of P-catenin. 

1 5 p-cate nin reports demonstrate its accumulation opposite the sperm entry point by the end 

of the first cell cycle. P-catenin continues to accumulate in dorsal (i.e., opposite the sperm entry 
point) but not ventral cytoplasm through the early cleavage stages. By the 16- to 32-cell stages, 
it acc umulat es in dorsal but not ventral nuclei . Remarkably, the pattern of dorsal accumulation 
of P-catenin closely parallels the ability of transplanted dorsal cells to induce an axis when 

20 implanted into host embryos. Thus, P-catenin is the first signaling molecule to show a dorso- 
ventral polarity in the early embryo. Combined with the loss-of-function data from Heasman et 
al., it is now clear that when fertilization elicits a cortical rotation, and displacement of material 
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and organelles to the future dorsal side, it leads to a dorso-ventral asymmetry in P-catenin, which 
is required for axis formation. 

Brannon et al. show that the HMG Box factor XTCF-3 directly binds the siamois 
promoter. In the absence of [3-catenin, XTCF-3 inhibits gene expression. However, on the 
dorsal side of the embryo, P-catenin binds the XTCF-3, and, thus, activates the gene. This is 
notable because siamois is a homeobox gene likely playing a major role in specifying formation 
of Spemann's Organizer. Therefore, a dorso-ventral difference in P-catenin forms within an hour 
or two of fertilization, directly regulating a key homeobox gene in the blastula, thus contributing 
to formation of Spemann's Organizer on the dorsal side of the gastrula. 

P-catenin not only impacts development, but it influences bone development in adults. 
Regulation of osteoblasts results from accumulation of P-catenin in the cell. It is desired to have 
methods and compositions for controlling bone deposition. It is known that the Wnt pathway 
controls accumulation of p-catenin, which regulates osteoblast expression. It is desired to 
control and inhibit osteoblast regulation by preventing Wnt pathway activation. For this reason, 
the present invention includes nucleic acid molecules and amino acid sequences for controlling 
Wnt. 

SUMMARY OF INVENTION 

The present invention relates to Wise nucleic acid sequences and amino acid 
sequences, Sost nucleic acid sequences and amino acid sequences, and LRP nucleic acid 
sequences and amino acid sequences. Additionally, the present invention relates to control over 
the influencing of bone deposition, ocular development, tooth development, and the Wnt 
pathway using the above nucleic acid sequences and amino sequences. Additionally, the present 
invention relates to molecular tools developed from the nucleic acids and polypeptides including 
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vectors, transfected host cells, transfected organisms, knockout organisms, antibodies, 
hybridomas cells, Fab fragments, and homologous nucleic acid sequences and polypeptides. 
Mutants of the Wise, Sost, and LRP nucleic acid sequences and polypeptides are contemplated 
herein and are used to influence the pathways. The Wise and Sost nucleic acid sequences are 
5 generally about 70% homologous. Related to this are cysteine knot polypeptides which bind to 
LRPs as well as a variety of polypeptides. There is a family of nucleic acid sequences and 
polypeptides expressed therefrom, which are related to the Wise and Sost sequences. The host 
cells that can be treated with the mutants of the present invention include insects, amphibian, and 
mammalian cells. 

10 Nucleic acid sequences, and the resultant polypeptides, axe members of a family 

of isolated nucleic acid molecules which influence one of the following: tooth development, 

Wnt pathway activation, bone deposition, or ocular development is contemplated herein. The 
family includes a variety of nucleic acid molecules including NDP, DAN, Caronte, PDGF, Wise, 
Sost, Cereberus, Gremlin, CTGF, Soggy, DKK1, Cyr61, DKK2, DKK.3, DKK4, NOV, Mucin, 

15 Slit, OOH, Wisp, and CCN. Related to this are the LRP family of molecules which also 

influence these various pathways. In particular, LRP 1, 2, 5, and 6. As such, the family that 
expresses a cysteine knot polypeptide binds to one of the LRPs. The various nucleic acids are 
specifically listed in the Sequence ID listing included herewith. Related to this are degenerate 
variants of the nucleic acid molecules. As mentioned, the family of nucleic acid molecules 
20 typically expresses a polypeptide that includes a cysteine knot protein, with the cysteine knot 
protein including eight cysteine residues. However, variations of the cysteine knot protein are 
available for use. As such, any nucleic acid sequence which impacts the previously mentioned 
pathways and expresses a cysteine knot protein is believed related to the present family of 
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nucleic acid sequences. It is known that Exon 2 of the Wise nucleic acid sequence (SEQ. ID. 
NO. 12S) expresses a desired cysteine knot protein. As such, oligonucleotide fragments which 
are 70% homologous to Wise Exon 2 are believed to be potentially related to the present family 
of nucleic acid molecules. 

Mutant versions of the above nucleic acid molecules can result in increased bone 
deposition, as well as tooth development and ocular development. Additionally, the mutants will 
influence with Wnt pathway activation. As such, mutant versions of the nucleic acid molecules 
of the present invention are known to impact the mentioned pathways in a variety of ways. The 
present invention resultingly relates to any mutant version of the listed nucleic acid sequences. 
The mutants can be generated via point, frame shift, deletion, or loss of function mutations. Loss 
of function mutations can be achieved by placing a stop codon near the begi nnin g of the selected 
nucleic acid sequences, which would include before or after the start of the sequence. For 
example, a stop codon can be placed just after the start of Exon 1 of the Wise nucleic acid 
sequence. During translation the stop codon will prevent translation of the Wise Exons and 
therefore the polypeptide will not be expressed. Other available mutants include antisense 

I 

RNAs, morpholinos, antisense oligonucleotides, niRNAs translated from the selected nucleic 
acid sequences, and RNAi complementary to the nucleic acids sequences. 

As discussed herein, nucleic acid sequences and nucleic acid molecules will be 
used interchangeably. The isolated nucleic acid sequences include gDNAs, cDNAs, and a 
variety of other nucleic acid sequence fragments. It is contemplated that any of a variety of 
nucleic acid sequences can be used herein including genes, mRNA, cDNA, gDNA, tRNA, 
oligonucleotides, polynucleotides, and nucleic acid sequence fragments. As such, any nucleic 
acid sequence which expresses a polypeptide that influences either tooth development, Wnt 
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pathway activation, bone deposition, or ocular development is contemplated as part of the 
present invention, as well as mutant versions thereof. The nucleic acid sequences will include 
genes which are any hereditary unit that has an affect on the phenotype of an organism and can 
be transcribed into mRNAs which result in polypeptides, as well as rKNAs or tRNA molecules 
5 and regulatory genes. Also, alleles and mutant alleles are part of the definition of a gene as used 
herein. 

Probes which hybridize to either mutant nucleic acid sequences or the non-mutant 
nucleic acid sequences are part of the present invention. The probes will include any of a variety 
of labels and can be either cDNA or RNA probes. The probes can be used to form a kit or 
10 similar tool for use in detecting the presence or absence of a particular Wise, Sost, or LRP 
nucleic acid or polypeptide. 

Vectors are formed from both the isolated nucleic acid sequences and the mutant 
versions of the isolated nucleic acid sequences. The vectors include expression, cloning, and 
viral vectors. Other available vectors include fusion vectors, gene therapy vectors, two-hybrid 
15 vectors, reverse two-hybrid vectors, sequencing vectors, and cloning vectors. Also, prokaryotic 
and eukaryotic vectors may be used. Specific prokaryotic vectors that may be used in the present 
invention include pET, pET28, pcDNA3. l/V5-His-TOPO, pCS2+, pcDNA II, pSL301, p8E280, 
pSE380, pSE420, pTrcHis, pRSET, pGEMEX-1, pGEMEX-2, pTrc99A, pKR223-3, pGEX, 
pEZZ18, pRIT2T, pMC1871, pKK233-2, pKK38801, and pProEx-HT. Specific eukaryotic 
20 vectors that may be used herein include pFastBac, pFastBac HT, pFastBac DUAL, pSFV, pTet- 
Splice, pEUK-Cl, pPUR, pMAM, pMAMneo, pBIlOl, pBI121, pDR2, pCMVEBNA, YACneo, 
pSVK3, pSVL, pMSG, pCHl 10, pKK232-8, p3’SS, pBlueBacm, pCDM8, pcDNAl, pZeoSV, 
pcDNA3, pREP4, pCEP4, and pEBVHis. As mentioned, a variety of promoters may be used 
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with the vector, as well as any of a variety of selectable markers. Available markers include 
antibiotic resistance genes, a tRNA gene, auxotrophic genes, toxic genes, phenotypic markers, 
colorimetric markers, antisence oligonucleotides, restriction endonuclease, enzyme cleavage 
sites, protein binding sites, and immunoglobulin binding sites. Specific selectable markers 
5 available include LacZ, neo, Fc, DIG, Myc, and FLAG. 

Any of a variety of host cells, including prokaryotic and eukaryotic cells, can be 
transfected with the vectors previously mentioned. Prokaryotic host cells include Gram-negative 
and Gram-positive bacteriums may be transfected with any of the variety of the vectors 
previously mentioned. Available bacteriums include Escherichia, Salmonella, Proteus, 

10 Clostridium, Klebsiella, Bacillus, Streptomyces, and Pseudomonas. A preferred Gram-negative 
bacterium is Escherichia coli. Eukaryotic vectors can be used to transfect eukaryotic host cells 
including yeast, plant, fish, mammalian, human, mouse, frog, or insect cells. Specific host cells 
that can be transfected include ES, COS, HEK 293, CHO, SaOS, osteosarcomas, KS483, MG- 
63, primary osteoblasts, osteoclasts, chrondocytes, and human or mammalian bone marrow 
15 stroma. As such, the present invention includes host cells transfected with any of the previously 
mentioned vectors. 

It is specifically contemplated that mutant Wise nucleic acid sequences can be 
used. The mutant Wise nucleic acid sequences will be mutated versions of SEQ. ED. NO. 1-5, 
126-128, 109, 96, and 97, as well as complementary mutant sequences thereof. Additionally, 

20 degenerate variants of these sequences may also be used. Plasmids can be formed from these 

mutant Wise nucleic acid sequences, as well as transfected host cells. Additionally, mutant 

t 

organisms can be formed from the mutant Wise nucleic acid sequences, including Wise mutant 
mice. Sost and LRP can also be mutantized and various related constructs can be formed 
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therefrom. Specific mutants to either Wise, Sost, or LRP can be developed related to SEQ. ID. 
NO. 1-44, 96-103, 108, 110-113 and 126-128 listed herein. 

Amin o acid sequences which influence at least one of the following, tooth 
development, Wnt pathway activation, bone deposition, or ocular development are part of the 
5 present invention. Available amino acid sequences include those polypeptides or proteins 
expressed from the previously discussed nucleic acid molecules. In particular, Wise, Sost, and 
LRP polypeptides and amino acid sequences can be used herewith. Specifically available amino 
acid sequences include those listed in the SEQ. ID. NO. 45-95, 104-107, 109, 1 14-125. Isolated 
polypeptides that have a cysteine knot formed from eight cysteine knot residues which impact 
10 the previously listed pathways are included herewith. Finally, amino acid sequences which are 
70% homologous to Exon 2 polypeptides of Wise may be used herewith. When used herein 
amino acid sequences include any of a variety of polypeptide and protein molecules. 

Antibodies which bind to at least one of the previously mentioned amino acid 
sequences are used herewith. The antibodies include monoclonal, polyclonal, recombinant, and 
15 antibody fragments. Any of a variety of antibodies may be used that bind to either Wise, Sost, or 
LRP 1, 2, 5, or 6. The antibodies are designed to either bind to the selected polypeptide and 
prevent it from binding to its normal antigen. Conversely, the antibodies can be designed such 
that they attack and destroy the chosen or selected polypeptides. For example, it is preferred to 
bind either Wise or Sost with Wise or Sost antibody, respectively, whereby Wise or Sost is 
20 prevented from binding to LRP 5 or 6. As such, it is desired to have antibodies that specifically 
bind Wise, Sost, or LRP. Related to the antibodies are Fab fragments which function the same 
way as the chosen antibodies. These anti-peptide antibodies will prevent binding by the selected 
amino acid sequence to an LRP for example. The antibodies can be directed to both mutant and 
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non-mutant versions of polypeptides expressed from the mutant or non-mutant versions of the 
nucleic acid sequences. 

Hybridomas can be formed which are used to produce the desired antibodies. As 
such any of a variety of cells can be used to produce both the polypeptides as well as the 
5 antibodies. 

It is known that both Wise and Sost polypeptides bind to LRP 5 or 6 polypeptides. 

As such, the present invention relates to a protein molecule formed from a Wise polypeptide 
bound to an LRP polypeptide. Additionally, the present invention relates to a Sost polypeptide 
bound to an LRP polypeptide. 

10 Use of the isolated nucleic acid sequences or polypeptides can specifically result 

in increased bone deposition, both in vivo and in vitro. As such a variety of methods can be 
practiced which are designed to increase the bone deposition either in a selected cell or a selected 
host organism. One particular method includes isolating a nucleic acid sequence which can be 
either Wise, Sost, or LRP. The nucleic acid sequence then is used to form a cassette which 
15 includes a stop codon at the beginning of the nucleic acid sequence. Preferably, the cassette will 
include a marker and a promoter. The selected nucleic acid sequence can be either a mutant or a 
non-mutant nucleic acid sequence, with the sequence selected dependent upon the desired 
outcome. The cassette is then used to form a plasmid whereby any of a variety of plasmids, as 
previously mentioned, may be used. Once the plasmid is formed it is used to transfect a host 
20 cell. Any of a variety of methods can be used to transfect a host cell including microinj ection. 
The available host cell will include a variety of prokaryotic and eukaryotic cells. Among the 
available cells are embryonic stem cells, blastomeres, and a variety of other stem cells. Once the 
host cell is transfected the stop codon can be activated to cause a loss of function mutation which 
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results in a phenotypic change. Among the phenotypic changes are increased bone deposition. 
The transfected host cells can also be used to transfect a host cell organism such as a mouse. The 
cells are injected into an embryo with the embryo then allowed to develop or mature. Host cells 
include insect, amphibian, and non-human mammal. Human cells can also be treated in vitro. 

5 Specific delivery of the nucleic acid sequence into the host cell can be accomplished via 
microinjection, micro-vessel encapsulation, liposome encapsulation, and electroporation. 

Desired host cells include osteoblasts, osteoclasts, and chrondocytes. Besides attaching stop 
codons to the nucleic acid sequence in the plasmid, other mutantized versions maybe used. In 
particular, an alternative to the stop codon are point mutations, frame shift mutations, and other 
1 0 mutations may be used to preclude accurate translation of the polypeptide. This will resultingly 
achieve the same effect as a loss of function mutation. In particular, antisense RNA vectors may 
be used in the alternative. 

Bone deposition can also be increased as an alternative method. A nucleic acid 
sequence can be selected, including Wise, Sost, or LRP. A nucleic acid sequence is then used to 
1 5 form a plasmid vector whereby the vector is used to transfect the host cell. The host cell will 
express the nucleic acid sequence to produce a polypeptide. Once a sufficient amount of 
polypeptide is produced it can be harvested for use in immu nizing a host organism. Available 
host organisms include mice, rats, goats, rabbits, and any of a variety of other organisms used to 
produce polypeptides. The immunized host organism will produce antibodies to the polypeptide 
20 that was used to immunize the host.. After a period of time the antibodies may be isolated and 
separated from the host. The antibodies can be used as is or can be further treated to produce 
Fab fragments or related small molecules. Regardless of the selected form of the antibody it can 
be combined with a carrier. Any of a variety of carriers are available for use including liposomes. 
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The carrier antibody combination is used to transfect a host cell. This can be done either in vitro 
or in vivo. The antibody will bind to the selected target polypeptide and prevent activation of a 
selected pathway. This process can also be used in association with the Wnt pathway, tooth 
development or ocular development. 

5 Any of a variety of kits may be formed both to the polypeptides or the nucleic acid sequences of 
the previously mentioned constituents. The kits can be used to detect the presence of a particular 
nucleic acid sequence or polypeptide or the absence of such composition. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows the isolation of Wise by Xenopus animal cap screening; 

1 0 Fig. 1 A shows an illustration of the screening procedure; 

Fig. IB shows the RT-PCR gel electrophoresis results of the first round of screening; 

Fig. 1C shows the RT-PCR analysis of injections using RNA from the isolated Wise 

clone; 

Fig. 2 shows Wise as a conserved secreted protein; 

1 5 Fig. 2A shows the alignment of the predicted amino acid sequence of Zebrafish, Xenopus, 

chick, mouse, and human Wise proteins. Shaded boxes represent identical amino acids between 
species; asterisks indicate residues conserved in Drosophila Slit, and dots identify residues 
conserved in CeflO. Circles mark conserved cysteine residues. The arrowhead delineates the 
site of signal peptide cleavage predicted in the chick clone; 

20 Fig. 2B is a diagram showing alignment of conserved amino acids between Wise, Slit, 

and CeflO (a CCN family member). Filled ovals and red lines indicate cysteine residues in the 
Slit homology domain conserved in the CT domain of CCN family members but not in Wise or 
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Slit. Dotted lines show other conserved amino acids. Shaded boxes in Wise indicate three 
blocks Al, A2, A3 deleted separately for functional analysis; 

Fig. 2C shows Western blot detecting HA-tagged Wise protein secreted into the medium 
following RNA injection into oocytes and control uninjected oocytes; 

5 Figs. 2D and 2E show the recombination between Noggin-expressing and Wise- 

expressing animal caps assayed for expression of Krox 20 (Fig. 2D) or en2 (Fig. 2E). Wise 
induces a ring of En2 (en) expression or patches of Krox20 staining in a non-cell autonomous 
manner in the Noggin cap. In Fig. 2D, the Noggin-injected cap was marked with FIDx, and in 
Fig. 2E, the Wise cap was marked with lacZ, as lineage tracers; 

1 0 Fig. 3 shows the expression of Wise in chick and Xenopus embryos; 

Figs. 3A-3D shows the in situ hybridization of chick embryos. Wise is expressed in the 
surface ectoderm from the level of presomitic mesoderm to the posterior end at stage 10 (Fig. 
3A). Higher transcript levels are detected at stage 1 1 (Fig. 3B), which refine to a small posterior 
domain by stage 12 (Fig. 3C). hi Fig. 3D, a section of Fig. 3A, in the vicinity of Hensen's node 
1 5 shows Wise transcripts confined to the surface ectoderm (se); 

Fig. 3E shows the RNase protection of Xenopus embryos with stages noted above each 
lane. Wise is first detected at an early gastrula stage, and the expression persists into tadpole 
stages. ODC is a loading control; 

Figs. 3F and 3G shows the whole mount in situ hybridization to Xenopus embryos. At 
20 stage 15 (Fig. 3F), Wise is expressed in the surface ectoderm at all anterior-posterior levels. The 
expression is strongest at the edge of the neural tube. At tadpole stages (Fig. 3G. stage 40), 
expression is localized in epibranchial placodes, lateral lines, and along the dorsal fin; 



24 




WO 03/106657 



PCT/US03/19260 



Fig. 4 shows changes in neuronal markers after blastomere injection of Wise RNA and 
Wise antisense moipholino oligos; 

Figs. 4A-4L shows in situ hybridization with neural markers in stage 16-21 Xenopus 
embryos following single blastomere injections of Wise RNA (Figs. 4B, 4E, 4H, and 4K) at the 
5 8-cell stage or antisense morpholino oligos (Figs. 4C, 4F, 41, and 4L) at the 4-cell stage. The left 
panels (Figs 4A, 4D, 4G, and 4J) indicate control embryos. In most embryos, lacZ (blue 
staining) was co-injected as a lineage tracer. Injected sides are to the left. Probes were Sox3 
(Figs 4A-4C), En2 (Figs. 4D-4F), Krox20 (Figs. 4G-4I), and Slug (Figs. 4J-4L). In Wise RNA 
injected embryos, the neural markers were generally displaced posteriorly. Ectopic induction of 
1 0 Krox20 and Slug can be seen in the forebrain region (Figs. 4H and 4K). In embryos injected 

with antisense morpholino oligos, these markers were unchanged; 

Figs. 4M and 4N show the transverse sections at stage 16 after blastomere injection of 
either Wise RNA (Fig. 4M) or Wise antisense morpholino oligo (Fig. 4N). In Fig. 4M, the 
neural plate on the injected side was greatly expanded, which is revealed by Sox3 staining (dark 
15 blue, *). Conversely, in the morpholino oligo-injected embryo (Fig. 4N), the surface ectoderm is 
thicker on the injected side (left, *) in comparison to the right control side; 

Fig. 5 shows the anterior defects after blastomere injection of Wise RNA or morpholino 

oligo; 

Figs. 5A-5L shows in situ hybridization with the cement gland marker XCG at stage 16- 
20 20 (Figs. 5A-5C) and morphological phenotypes of cement gland at stage 26-40 (Figs. 5D-5F) or 

eye at stage 35-36 (Figs. 5G-5I), in control embryos (Figs. 5A, 5D, and 5G), Wise RNA injected 
embryos (5B, 5E, 5H), and morpholino oligo injected (Figs. 5C, 5F, and 51) embryos. Blue 
staining shows co-injected lacZ lineage tracer. Over-expression of Wise resulted in formation of 
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larger cement glands (Fig. 5C). Eye formation is consistently blocked by injection of both Wise 
RNA (Fig. 5H) and the morpholino oligo (Fig. 51); 

Fig. 5 J shows in vitro translation of Wise in the presence of the Wise morpholino 
antisense oligo. Lane 1 ; translation of Wise protein without morpholino oligo. Lanes 2-7; 

5 translation in the presence of the Wise morpholino oligo at concentrations of 0.1 nM, 1 nM, 10 
nM, 100 nM, 1 pM, 10 pM, respectively. Lane 8; translation in the presence of control 
morpholino oligo at the concentration of 1 0 pM. Wise translation is partially blocked at 
concentration of 1 pM, and completely blocked at 10 pM; 

Fig. 5K shows the rescue of the eye defect resulting from injection of the morpholino 
1 0 oligo s by co-injection of Wise RNA; 

Figs. 5L-5N are the phenotypes of embryos following injection of Wise morpholino 
oligos throughout the whole embryo. 5L shows the range of cyclopic eye and short trunk 
phenotypes induced by the oligos in comparison to the control embryo (left). Section of control 
(Fig. 5M) and morpholino-injected (Fig. 5N) embryos at the level of eye. In the Wise 
1 5 morpholino-injected embryos, eyes are positioned very close to the neural tube; 

Fig. 6 shows that Wise requires components of the Wnt pathway for En2 induction and 
stimulates translocation of (3-catenin to the nucleus; 

Figs. 6A-6C show the RT-PCR of Noggin treated animal caps assayed for En2 (en) 
induction. NCAM is used as a pan neural marker and Efla is a loading control. Fig. 6 A shows 
20 the induction of En2 by Wnt8 or Wise RNA is blocked by dominant-negative (dn) Frizzled 8 
AFz8. Fig. 6B shows the induction of En2 is blocked by dn-Wnt8 (Wnt8), dn-Dishevelled 
ADsh(ddl), GSK3 and dn-Lefl (LEFAN). Fig. 6C shows the induction of En2 requires signaling 
components of the canonical Wnt pathway but not the planar cell polarity (PCP) pathway. Wise- 



26 




WO 03/106657 



PCT/US03/19260 



mediated En2 induction is abolished by ADsh(ddl), a dominant negative form of Dishevelled for 
both pathways, and ADsh(DEX), which blocks the canonical pathway. ADsh(DEP) blocks the 
PCP pathway but has no effect on Wise induction of En. ADshAN specifically activates the PCP 
pathway but fails to induce En in the absence of Wise, although full length dishevelled (Dsh) is 
5 able to do so; 

Figs. 6D-6G show the staining for sub-cellular localization of endogenous (3-catenin 
detected immunocytochemically in Xenopus animal caps following RNA injection of: Fig. 6D, 
TCF3; 6E, Wnt8+TCF3; Fig. 6F, Wise+TCF3; and Fig. 6G, p-catenin+TCF3. Wnt8 (Fig. 6E) 
and Wise (Fig. 6F) promoted accumulation of nuclear 3-catenin; 

10 Fig. 7 shows how Wise affects Wnt signaling; 

Figs. 7A-7C show the secondary axes induced by Wnt8 are blocked by Wise. Injection 
of Wnt8 RNA into a ventral vegetal blastomere of 4-8 -cell stage embryos induces complete 
secondary axis formation (Fig. 7A). Co-injecting Wise blocks formation of Wnt8-induced 
secondary axis (Fig. 7B), similar to the effect obtained by co-injection of a dominant negative 

15 Dishevelled, ADsh(DIX) (Fig. 7C); 

Fig. 7D shows Wise functions extracellularly to block induction of siamois and Xnr3 by 
the Wnt pathway in ventral marginal zones. Wise blocks the ability of Wnt8 to induce Siamois 
and Xnr3, but does not interfere with the ability of Dishevelled (Dsh) or 3-catenin (fi-cat) to 
induce these markers; 

20 Figs. 7E and 7F show that Wise acts as Wnt inhibitor and induces head development in 

the incomplete secondary axis. When BMP signaling is blocked at the ventral marginal zone by 
injection of a truncated BMP receptor (tBR), an incomplete secondary axis is formed (Fig. 7E). 
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Co-injection of tBR and Wise induces a complete secondary axis with eyes (arrows) and cement 
gland (Fig. 7F); 

Figs. 7G-7I show that Wise blocks cell movements in Activin-treated animal caps. 
Control animal caps (Fig. 7G) undergo gastrulatdon-like movements in the presence of Activin 
(Fig. 7H). In Wise injected animal caps, elongation is blocked (Fig. 71), but mesoderm induction 
occurs; 

Fig. 8 shows that Wise interacts with the extracellular domain of Frizzled 1,3, 7, 8; and 
Western blotting of COS cell extracts from cells transfected with epitope tagged protein variants. 
The relevant constructs transfected into COS cells that were used to prepare each extract are 
listed at the top of each column; 

Fig. 8A shows that Frizzled binds to Wise, as well as to Wnt8; 

Fig. 8B shows that Wnt8 interacts with Fzl but not with Wise; and. 

Fig. 8C shows that Wise interacts with Fzl, Fz3, Fz7, and Fz8; 

Figs. 8A-8C, in the top panels are controls showing that the Myc-tagged versions of each 
protein are present and recognized by the anti-Myc antibody. The middle panels are controls 
showing the presence of proteins tagged with FLAG and recognized by the anti-FLAG antibody. 
The bottom panels illustrate results of immuno-precipitation using the anti-Myc antibody and 
Western blotting with anti-FLAG to show protein interactions. The antibodies used in each set 
of experiments are indicated at the left; 

Fig. 9 A is a schematic showing the gene structure for Wise and Sost; 

Fig. 9 A depicts the Neo-LacZ cassette insertion into Exon 1, which is separated from 
Exon 2 by an intervening intron sequence; 

Fig 9B shows mouse Wise and Sost polypeptide sequences; 
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Fig. 9C shows Wise, Sost, and Hox A and B genes in chromosomes; 

Fig. 9D illustrates the family tree map showing the relatedness of Wise and Sost to other 
cysteine knot family members; 

Fig. 9E shows the family of cysteine knot proteins and their aligned polypeptide 
5 sequences; 

Fig. 10 is a model of the Wise and SOST Exons, which express the cysteine knot 
structure. It depicts the 200 bp of Exon 1 and the 400 bp of Exon 2; 

Fig. 1 1 shows the effects of Sost and Wise polypeptides on Xenopus embryonic 
development; 

10 Fig. 1 1 A shows that Wise and Sost defects lead to morphological abnormalities in 

Xenopus tadpoles; 

Fig 1 IB is a table showing Wise and Sost effects on Noggin and Wnt8 expression in 
embryos; 

Fig. 1 1C depicts Sost effects for Wnt8 and P-catenin with VMZ and DMZ; 

15 Fig. 1 ID shows electrophoretic patterns for NCAM, En2 and EFl-a; 

Fig. 1 IE shows electrophoretic patterns for Siamois. Xnr3, and EFl-ct; 

Fig. 12 shows the effect of the absence of a functional Wise polypeptide, molecule upon 
ophthalmic development in Wise knockout mice, wherein ophthalmic and eye abnormalities 
developed in these mice. Immunodetection of Wise protein production in murine retinal regions 

20 was used to determine the efficacy of induced Wise mutation; 

Fig. 12A shows whole eye mounts containing retinas or sections that were stained with 
anti- Wise antibody and FITC-conjugated second antibody; 
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Fig. 12B shows that in wild type mice, anti-Wise reactivity was detected as secreted Wise 
protein in the ganglion cell and optic fiber layers and in rods and cones. However, Wise mutant 
mice eyes lacked detectable anti-Wise peptide reactivity, indicating absence of Wise from tissues 
of these mutant mice. The Wise mutant mice appeared to have lost the majority of the optic 
5 nerve fibers and had increased rod and cone layers in the retina. Wise protein was found in the 
inner plexiform layer, ganglion cells and fibers, and in the rods and cone layer of a 2.5 month 
mouse retina; 

Fig. 12C shows immunoflurescence patterns for Wise, Pax6 and 2H3 in tissue cross- 
sections; 

1 0 Fig. 13 shows results of bone staining and bone mineral density (BMD) measurements; 

Fig. 13A depicts hematoxylin and eosin (H&E) staining of cross-sections of bone tissue 
from 16 to 1 8 days post cortum (DPC) mice; 

Fig. 13B illustrates the same bone regions as Fig. 13A; however, Fig. 13B left shows 
staining with S-35 radiolabel attached to Sost RNA probes, wherein Sost is located in osteoblasts 
15 in 16 to 18 DPC mice. Fig. 13B right also shows staining with anti- Wise peptide primary 

antibody and FITC-conjugated secondary antibody, and localization of Wise in hypertrophic and 
prehypertrophic proliferating chondrocytes; 

Fig. 13C shows graphical depictions of bone density measurements and total bone weight 
measurements, respectively. Fig. 13 C left shows that observable significant differences in BMD 
20 measurements between Wise mutant and wild type mice at certain ages. Fig. 13C right depicts 
total bone weight measurements. Fig, 13 generally shows both Sost and Wise genes appear to 
affect bone cells. Sost is expressed in osteoblasts. In contrast. Wise is expressed in periosteum, 
chondrocytes (proliferating, prehypertrophic and hypertrophic), but not in the growth plate; 
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Fig 14A shows a bilateral view of two molars with developing tooth buds on hemotoxylin 
and eosin staining of a tooth cross-section; 

Fig 14B shows a bilateral view of two molars with developing tooth buds with S-35 RNA 
probe-labeled Sost staining; 

5 Fig 14C shows a bilateral view of two molars with developing tooth buds stained with S- 

35 RNA probe-labeled Wise stain for purposes of detailing the layers of the dental follicle 
surrounding the molar teeth; 

Fig 14D shows a molar tooth bud at a higher magnification with a bilateral view of two 
molars on hematoxylin and eosin staining of a tooth cross-section; 

10 Fig 14E shows a molar tooth bud at a higher magnification stained with S-35 RNA 

probe-labeled Sost stain for purposes of detailing the osteoblasts and trabecular bone adjacent to 
the molar tooth; 

Fig 14F shows a molar tooth bud at a higher magnification stained with S-35 RNA probe- 
labeled Wise stain for purposes of detailing the dental follicle layers; 

15 Fig 14G show's a bilateral view of two molars on hematoxylin and eosin staining of a 

tooth cross-section, an incisor tooth staining patterns, and the morphological features of two 
incisors, with the nasal crest between them, tongue, and hair follicles of the whisker pad; 

Fig 14H shows incisor tooth staining patterns with S-35 RNA probe-labeled Sost stain for 
purposes of detailing the osteoblasts of trabecular bone; 

20 Fig 141 shows incisor tooth staining patterns with S-35 RNA probe-labeled Wise stain, 

prominent Wise staining of incisors, hair follicles and the whisker pad are also stained with Wise 
labeled RNA probes; 
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Fig 14J shows X-ray photographs of incisor teeth in the maxilla (upper jaw) regions of 
the wild type mice, utilizing a 120 strain genetic background; 

Fig 14K shows X-ray photographs of incisor teeth in the maxilla (upper jaw) regions of 
the Wise mutant mice utilizing a 120 strain genetic background, the Wise mutant jaw possesses 
5 an additional incisor tooth (F) not present in the wt mouse shown in Fig 14J, the additional tooth 
may orginate from either an additional tooth bud or, alternatively, from a bifurcation of the 
original incisor; 

Fig 14L shows the patterning in molar teeth observed in a wt mouse against a C57BL6 
genetic background; 

10 Fig 14M shows the patterning in molar teeth observed in a Wise mutant mouse against a 

C57BL6 genetic background, the additional Ml molar in the Wise mutant is present compared to 
the Ml, M2, and M3 molars present in the wt mouse in Fig 14L; 

Fig 14N shows the patterning in molar teeth observed in a wt mouse against a 129 
background; and 

15 Fig 140 shows the patterning in molar teeth observed in a Wise mutant mouse against a 

129 background, abnormalities are present compared to the wt mouse of Fig 14N. 

DETAILED DESCRIPTION 

The present invention relates to a family of nucleic acid molecules, which encode 

20 polypeptides that bind to LRP and likely regulate the Wnt pathway and, resultingly, regulate 

bone deposition. The polypeptides will also regulate ocular and tooth development. The present 
invention further relates to proteins and polypeptides, or amino acid sequences, expressed from 
the family of nucleic acid molecules, which regulate bone deposition through LRP interaction. 
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III particular, a nucleic acid molecule family, which includes the Wise and Sost genes, can be 
used with the present invention, as well as the family of amino acid sequences expressed 
therefrom. When the above family of amino acid sequences, including Wise and Sost, are 
allowed to bind to an LRP protein, bone deposition is regulated. When the family of amino acid 
sequences are prevented from binding to an LRP protein, deposition of bone will increase. 

Antisense RNAs or oligonucleotides can be used to block translation of mRNA related to 
or translated from the above described nucleic acid molecules— in particular, the LRP binding 
family of amino acid sequences and polypeptides can cause increased bone deposition and likely 
activate the LRP/Wnt pathway. Similarly, inhibitor peptides and polypeptides prevent the above 
family of amino acid sequences from binding to an LRP to thereby increase bone deposition. As 
such, the present invention includes the above listed methods, nucleic acid molecules, amino acid 
sequence or polypeptide molecules, as well as related compositions and methods designed to 
prevent or inhibit binding by the LRP binding protein family to LRP. These tools can also be 
used to effect phenotypic changes. Specifically, mutants versions of Wise or Sost will cause 
phenotypic changes. Kits are described for detection of the above native nucleic acid molecules 
and amino acid sequence molecules. Kits are described for detection of mutant or variant forms 
of the aforementioned nucleic acid molecules, detection of expressed polypeptides or proteins, 
and measurement of corresponding levels of protein expression. 

The novel Wnt inhibitor, Wise, has been isolated in the present invention. Wise affects 
craniofacial anterior-posterior patterning. The biochemical function of craniofacial A-P 
patterning is generally addressed in the present invention. Previously, it was shown that when 
chick somites were transplanted to more anterior locations, an anterior shift in Hox gene 
expression was observed. This shift in expression resulted in a posteriorization of the more 
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anterior neural tissue. A screen for molecules involved in this process lead to the isolation of 
Wise. Wise is a secreted molecule that, until now, has not been shown to share much homology 
to any known molecules. Its gene structure contains two exons (200 and 400bp) with a large 
2.5Kb intron (Fig. 10). The second exon encodes a cysteine knot motif, which bears some 
5 homology to known DAN, and CCN family members (Figs. 9, 10, 11). Wise is mapped to 
Human chromosome 7p21.1, which in turn is linked to the HoxA cluster by 10.6Mb (Fig. 9C). 
The four mammalian Hox clusters are thought to have evolved from a single cluster, as in 
Drosophila, therefore other clusters were searched for a possible Wise family member. Nothing 
was found that linked to the HoxD cluster, however, it was found that both HoxB and HoxC 
10 clusters had an ORF that was examined further. The HoxC cluster ORF, at 4Mb upstream shares 
homology to the CCN family. The HoxB cluster contained an ORF at 5Mb upstream. The HoxB 
ORF encodes a known gene, Sost. Sost was positionally cloned because of a familial mutation 
affecting bone density. Sost and Wise both share the same gene structure, and produce a 
secreted protein whose second exon (70% homologous) encodes for a cysteine knot. Unlike the 
15 known cysteine knot from DAN or CCN family members. Wise and Sost cysteine knots contain 
8 cysteines instead of 9 like CCN and DAN families. Other molecules, Mucin2 and VWF have 
cysteine knots cont ainin g 10 cysteines, but are arranged in a manner similar to both the CCN and 
DAN family. DAN and CCN cysteine knots share about 50% homology to those of Wise and 
Sost. In addition to the cysteine knot domain, CCN proteins also encode for Insulin binding, 
20 Von Willderbrand, and TSP1 domains. However, the DAN family appears to only encode for a 
cysteine knot domain. Other genes that encode a cysteine knot domain include Slits, VWF, 
Mucins, and NDP. 
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A new Wise family member, Sost, has been characterized herein. Both Wise and Sost are 
linked to a Hox cluster further supporting Hox cluster duplication hypotheses. Sost functions like 
Wise to inhibit the Wnt pathway, however, unlike Wise, Sost is unable to induce En2 expression. 
The inability to induce En2 is very similar to other cysteine knot family members, like CTGF 
5 and Nov. 

A family of genes and related proteins or polypeptides was isolated, which likely bind to 
LRP and likely regulates the LRP/Wnt pathway and causes regulation of bone deposition. The 
family of genes includes NDP, Dan, Caronte, PDGF, Wise, Sost, Cereberus, Gremlin, CTGF, 
Soggy, Dkkl, Cyr61, Dkk2, Dkk3, Dkk4, Nov, Mucin, Slit, OH, WISP, and CCN. Proteins 
10 expressed therefrom form a related amino acid sequence family. These nucleic acid molecules 
include sequences identified as SEQ ID NOs 1-44, 96-103, 105, 108, 110-113, and 126-128, and 
amino acid sequences identified as SEQ ID NOs 45-95, 104-107, 109, 114-125. When the above 
genes of the family are turned off, or mutagenized, the LRP pathway typically is not regulated 
and deposition of bone will increase. More particularly, the gene-encoded proteins do not bind 
15 to LRP, resulting in increased bone deposition. The gene-expressed proteins can be blocked to 
prevent regulation of the LRP pathway. Thus, the present invention relates to nucleic acid 
molecules and a mi no acid sequences and other tools and methods used to inhibit, block or 
deactivate binding of the LRP binding family to LRP. Inhibition of Wnt signaling can occur 
with resultant blocking or deactivation of the LRP binding family to LRP. 

20 Related to this, it is known that mutant Wise and Sost polypeptides cause phenotypic 

changes in bone deposition, ocular development and tooth development. Regardless of 
interaction with LRP it is determined that mutants of Sost or Wise, or antibodies which attach to 
Sost or Wise, will cause phenotypic changes. 
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The above gene family and related proteins can not only be characterized as binding to or 
blocking binding to LRP, but as a gene family that expresses related proteins that each possess at 
least one cysteine knot. The cysteine knot is generally formed by 8 cysteine residues, which are 
readily conserved. However, other knots may have fewer or more residues. Typically, a guanine 
5 is part of the structure and conserved. Guanine will, along with two other amino acids, separate 
two cysteines located in one arm. For example, the gene family contains the genes Sost, Wise, 
Dkkl, Dkk2, OH, WISP, and CTGF. These genes include an exon region (e.g., Exon 2), which 
expresses a protein or amino acid sequence molecule, which has a cysteine knot and binds to 
LRP. 

10 Wise genes and polypeptides that have been specifically isolated, including wild types, 

alleles, mutants, synthetic versions and any other related homologous nucleic acid sequences, are 
used herewith. Wise contains two exons, with Exon 2 considered the most important. Exon 2, 
when expressed, produces a polypeptide that has a cysteine knot. 

The present invention includes the LRP binding family of polypeptide molecules, such as 
15 Wise, Sost, Dkkl, Dkk2, and CTGF, that binds to LRP, which will, in turn, likely bind to Wnt. 
The LRP proteins and related genes will include LRP 1-11, and Arrow. LRPs that have been 
found to be specifically related to the present include LRP 1,2,5, and 6. Available LRP nucleic 
acid sequence, are SEQ ID NOs 29-43, polypeptide SEQ ID Nos 67-88. 

The present invention also relates to antisense RNA (asRNA) complementary to an 
20 mRNA from the LRP binding nucleic acid family, in particular Wise and Sost, whereby the 

asRNA will inhibit the members. An RNA may also be used to induce post-transcriptional gene 
silencing. This RNAi will cause translation of the gene family to cease. Any RNA/DNA that is 
complementary to the mRNA related to the discussed gene family, can be used to destroy a 
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famil y member. Other mutants include point frame shift, deletion, truncated, base substituted, 
and less of function mutations. The loss of function mutations are made with a stop codon. 
Additionally, a polyclonal or monoclonal anti-peptide antibody to the cysteine knot antigenic 
region may be used for detection or inhibition. This antibody would inhibit interaction with 
5 LRP. The antibody can also be directed to the entire Wise or Sost polypeptide. A point mutation 
may be made in a nucleic acid sequence member of the gene family, whereby the expressed 
protein or polypeptide cannot bind LRP. Alternatively, an antisense oligonucleotide can be used, 
which will prevent translation ofmRNA and thereby inhibit binding to LRP. An anti- 
polypeptide antibody can be used to bind to LRP and prevent binding with a cysteine knot 
1 0 protein, preferably functioning by a steric hinderance mechanism. 

Mutant alleles of the LRP binding gene family can express a protein or amino acid 
sequence that will not bind LRP and thereby increase bone deposition. As discussed, expression 
of such a mutant can be therapeutically desirable, especially when used as a method for 
producing stronger bones or increased recovery from bone disease. Thus, the present invention 
15 relates to mutants of the listed gene family. The present invention includes administration of 
such mutant polypeptide products that can result in increased bone deposition. 

Antibodies, which specifically bind to the above proteins and probes for isolating the 
proteins or nucleic acid molecules, are further part of the present invention. Fab fragments can 
be derived from the antibodies. Yet another part of the present invention relates to methods for 
20 increasing bone deposition by preventing the protein family from binding to an LRP and, in turn, 

likely regulating the Wnt pathway. The invention includes methods for blocking expression of 
the nucleic acid molecules, and methods for preventing the amino acid sequences from binding 
to Wnt or LRP. Kits are also part of the invention which detect mutants and non-mutants of the 
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nucleic acid molecules, and their expressed amino acid sequences or polypeptide molecules. As 
such, the present invention includes diagnostic and therapeutic methods and kits for the 
prediction, assessment, and regulation of bone deposition. 

Nucleic acid sequences complementary to the previously listed nucleic acid molecules, 

5 preferably the mutants, of the gene family may also be used with the present invention. As 
expected, such a complementary nucleic acid sequence is one that can be expressed to form a 
protein or amino acid sequence that binds to LRP and regulates bone deposition. The 
complementary sequence can also be used to prevent binding of LRP and, thus, increase bone 
deposition. A complementary nucleic acid sequence from a member of the LRP binding gene 
10 family can be made to produce an expressed polypeptide that can impact binding to LRP and 
ultimately regulate bone deposition. Further, degenerate variants of the sequences may be used. 
Also, isolated nucleic acid molecules that encode the LRP binding family protein or amino acid 
sequence may be used in the present invention. 

Nucleic acid molecules homologous to the wild type nucleic acid molecules, and the 
15 mutant nucleic acid molecules, may be used to regulate or cause increased bone deposition. The 
homologous nucleic acid molecules are identified using a BLAST (Basic Alignment Search 
Tool) (NCBI) sequence method. Suitable homology will include those nucleic acid molecules 
that are 50% homologous to the listed mutant alleles, or non-mutants. More preferably, the 
homology will be 60% and, even more preferred, 75% homologous to the mutant alleles, or non- 
20 mutants. The most preferred homologous nucleic acid molecule will be 90% homologous to the 
mutant alleles, or non-mutants (i.e. wild type), in particular, Wise, Sost, and mutants thereof. 
Homologous nucleic acid molecules maybe derived from animals, including, but not limited to, 
humans, non-human mammals, amphibians, and insects. 
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Isolated nucleic acid sequences, such as oligonucleotides, can be derived from the nucleic 
acid molecules, which are the active portions of the molecules, to bind with LRP, mRNA, or 
ultimately prevent binding of the LRP protein. Such oligonucleotides are a part of the present 
invention. The active region, which forms the oligonucleotide molecules, includes the cysteine 
5 knot region. More particularly, a region which expresses a cysteine knot sequence that binds to 
LRP can be used. Conversely, oligonucleotides related to the mutant forms of the genes can be 
used to prevent regulation of bone deposition. 

Expression vectors, which regulate bone deposition, can be formed that contain the 
above-discussed nucleic acid molecules, using known procedures. A promoter can be operably 
10 linked to the isolated nucleic acid molecule to form the expression vector. Any promoter can be 
used which causes expression of the nucleic acid molecule, and can be switched on and off. It is 
further preferred to include a marker with the vector. Suitable vectors include DNA vectors, 
plasmid vectors, and shuttle vectors. 

Vectors are formed from both the isolated nucleic acid sequences and the mutant 
15 versions of the isolated nucleic acid sequences. The vectors include expression, cloning, and 
viral vectors. Other available vectors include fusion vectors, gene therapy vectors, two-hybrid 
vectors, reverse two-hybrid vectors, sequencing vectors, and cloning vectors. Also, prokaryotic 
and eukaryotic vectors may be used. Specific prokaryotic vectors that may be used in the present 
invention include pET, pET28, pcDNA3. 1 /V5-His-TOPO, pCS2+, pcDNA H, pSL301, pSE280, 
20 pSE380, pSE420, pTrcHis, pRSET, pGEMEX-1, pGEMEX-2, pTrc99A, pKK223-3, pGEX, 

pEZZ18, pRIT2T, pMC1871, pKK233-2, pKK38801, and pProEx-HT. Specific eukaryotic 
vectors that may be used herein include pFastBac, pFastBac HT, pFastfiac DUAL, pSFV, pTet- 
Splice, pEUK-Cl, pPUR, pMAM, pMAMneo, pBIlOl, pBI121, pDR2, pCMVEBNA, YACneo, 
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pSVK3, pSVL, pMSG, pCHl 10, pKK232-8, p3’SS, pBlueBacffl, pCDM8, pcDNAl, pZeoSV, 
pcDNA3, pREP4, pCEP4, and pEBVHis. As mentioned, a variety of promoters may be used 
with the vector, as well as any of a variety of selectable markers. Available markers include 
antibiotic resistance genes, a tRNA gene, auxotrophic genes, toxic genes, phenotypic markers, 

5 colorimetric markers, antisence oligonucleotides, restriction endonuclease, enzyme cleavage 
sites, protein binding sites, and immunoglobulin binding sites. Specific selectable markers 
available include LacZ, neo, Fc, DIG, Myc, and FLAG. 

Once the vectors are formed, they can be used to transfect a host cell, whereby a 
transgenic host cell will be produced that incorporates a vector that expresses the selected nucleic 
1 0 acid molecule, which prevents or causes bone deposition through interaction with the LRP. Such 
bone deposition may likely involve interaction with the Wnt pathway. Methods for transfecting 
the host cell are well known to those of skill in the art, and comprise culturing the vectors with 
the host cells. 

The host cell can be derived from any of a variety of eukaryotic cell origins, including 
15 animal-, mammalian-, amphibian-, or insect-derived cells. More preferably, the host cells are 
derived from non-human mammals and humans. The preferred host cell is an 
osteoblast/osteoclast, chrondocytes. 

Any of a variety of host cells, including prokaryotic and eukaryotic cells, can be 
transfected with the vectors previously mentioned. Prokaryotic host cells include Gram-negative 
20 and Gram-positive bacteriums may be transfected with any of the variety of the vectors 

previously mentioned. Available bacteriums include Escherichia, Salmonella, Proteus, 
Clostridium, Klebsiella, Bacillus, Streptomyces, and Pseudomonas. A preferred Gram-negative 
bacterium is Escherichia coli. Eukaryotic vectors can be used to transfect eukaryotic host cells 
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including yeast, plant, fish, mammalian, human, mouse, frog, or insect cells. Specific host cells 
that can be transfected include ES, COS, HEK 293, CHO, SaOS, osteosarcomas, KS483, MG- 
63, primary osteoblasts, osteoclasts, chrondocytes, and human or mammalian bone marrow 
stroma. As such, the present invention includes host cells transfected with any of the previously 
5 mentioned vectors. 

A transgenic animal can be formed using the present invention. In particular, transgenic 
non-human animals can be formed by insertion of the wild type or mutant nucleic acid molecules 
into cells of a host animal. The insertion of nucleic acid molecules into host animal cells can 
occur by a variety of methods including but not limited to transfection, particle bombardment, 

10 electroporation, and microinjection. Insertions can be made into germ line, embryonic, or 
mature adult host animal cells. 

The proteins or amino acid sequences expressed by the nucleic acid molecules, related 
mutants, and the listed nucleic acid molecules can activate LRP/Wnt and can be isolated and 
purified. Additionally, the mutants, asRNA molecules, as oligonucleotides, and anti-peptide 
1 5 antibodies can be developed and used to prevent binding to LRP or bin din g of Wise or Sost. The 
proteins or amino acid sequences from both the non-mutant and mutant nucleic acid molecules 
can also be isolated and purified. Such isolation and purification include known procedures and 
methods, including affinity chromotography or purification, as well as other methods. The 
isolated proteins include those listed herein. Additionally, suitable proteins or amino acid 
20 sequences include those that bind to LRP and Wnt, and prevent or cause activation, dependent 
upon the desired outcome. 

Proteins, which are 90% homologous with the polypeptides lised in SEQ IDs are also 
included. As would be expected, polypeptides or proteins that are 50% homologous to the 
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polypeptides may also be used, with proteins 60% homologous more preferred. A polypeptide 
that is 75% homologous to SEQ ID NOs 45-95, 104-107, 109, and 1 14-125 is even more 
preferred. As such, any of a variety of. polypeptides may be used, as long as they are expressed 
by an LRP binding family member, Sost Wise, or homologous nucleic acid molecule, and 
5 prevent influence Wnt, Bone deposition, tooth development or ocular development. More 
preferably, mutants will be used. Resultingly, the proteins will cause increases of bone 
deposition to occur. Non-mutant, homologous amino acid sequences may be used. The extent of 
homology will be identical to that previously described above. Thus, sequences that are 50% 
homologous to the proteins or amino acid sequences may also be formed. More preferably, the 
1 0 sequences will be 75% homologous, and even more preferably, 90% homologous to the proteins. 

Probes, which can be used to isolate, identify, and characterize the above proteins and/or 
genes, can be formed from such proteins or genes. The probes include cDNA, mRNA, and 
monoclonal and polyclonal antibodies. All the probes are formed using known procedures. 
Probes, which are 50% homologous to the proteins or amino acid sequence, may also be formed. 

1 5 More preferably, the probes will be 75% and, even more preferably, 90% homologous to the 
above proteins. The formula used to determine the homology of the probes is a BLAST 
sequence. 

Antibodies, which specifically bind to the above-listed proteins, are part of the present 
invention. Additionally, hybridomas that produce such antibodies are used herewith. In addition 
20 to protein probes, cDNA probes may be formed, which are comprised of isolated nucleic acid 
molecules previously discussed. As such, any antibody that binds specifically to a Wnt binding 
family member, may be used. Antibodies that selectively bind to an epitope in the receptor- 
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binding domain of the LRP/Wnt binding mutant protein may also be used. A non-mutant or wild 
type epitope may also be used. 

A kit for detecting a LRP binding gene, or related nucleic acid molecule, can be formed. 
The kit will preferably have a container and a nucleic acid molecule, which includes any of the 
5 mentioned sequences. 

A kit for detecting a LRP binding protein or amino acid molecule can also be formed. 

The kit will preferably have a container and a nucleic acid molecule, which includes any of the 
mentioned sequences. 

The family of genes and proteins can be used as tools to develop asRNAs and 
10 polypeptides, which regulate LRP/Wnt. 

f 

Neural patterning in embryogenesis involves signaling between the neural plate and 
surrounding tissues. To investigate this process, a functional screen was performed using a 
cDNA library derived from chick tissues surroundin g the neural tube. Activities that alter 
anteroposterior (A-P) character of neuralized Xenopus animal caps were assayed for, and a novel 
15 gene was identified. Wise, which was expressed in surface ectoderm. Wise encodes a secreted 
protein capable of inducing posterior neural markers. Importantly, the phenotypes arising from 
ectopic expression of Wise resemble those affected when Wnt signaling is altered. Induction of 
posterior markers by Wise likely requires components of the canonical Wnt pathway, showing 
that it activates the Wnt signaling cascade. In contrast, in other assays, such as secondary axis 
20 induction. Wise inhibits Wnt signaling. Wise protein interacts with LRP receptors, but not with 
Wnt, demonstrating that Wise is a novel ligand for LRP, which either activates or inhibits the 
signaling pathway. Hence, Wise differentially influences the Wnt s ignalin g cascade in a context- 
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dependent manner. These activities provide a novel mechanism that integrates and modulates 
the balance of Wnt signaling. 

The following are definitions for terms used herein. 

An animal cap is a pigmented animal hemisphere of the amphibian blastula. The vegetal 
5 becomes endoderm and part of the animal pole becomes ectoderm. In most anim al oocytes the 

nucleus is not centrally placed, and its position can be used to define two poles. That nearest to 
the nucleus is the animal pole, and the other is the vegetal pole, with the animal-vegetal axis 
between the poles passing through the nucleus. During meiosis of the oocyte, the polar bodies 
are expelled at the animal pole. In many eggs, there is also a graded distribution of substances 
10 along this axis, with pigment granules often concentrated in the animal half and yolk region, 
when present, largely situated in the vegetal half. 

The anterior-posterior axis is the body axis extending from the anterior to the posterior 
pole of a bilaterally symmetric embryo (or animal). 

Blastomere is one of the cells produced as the result of cell division and cleavage, in the 
15 fertilized egg. 

Blastula is the stage of embryonic development of animals near the end of cleavage but 
before gastrulation. In animals where cleavage or cell division involves the whole egg, the 
blastula usually consists of a hollow ball of cells. 

Bone is continually deposited by osteoblasts. Normally, bone deposition and absorption 
20 are equal. 

DNA cassette is a deoxyribonucleic acid (DNA) sequence that can be inserted into a 
cell’s DNA sequence. The cell in which the DNA cassette is inserted can be a prokaryotic or 
eukaryotic cell. The prokaryotic cell may be a bacterial cell. The DNA cassette may include one 
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or more markers, such as Neo and/or LacZ. The cassette may contain stop codons. In particular, 
a Neo-LacZ cassette is a DNA cassette that can be. inserted into a cell’s DNA sequence located in 
a bacterial artificial chromosome (BAC). Such DNA cassettes can be used in homologous 
recombination to insert specific DNA sequences into targeted areas in known genes. 

5 The ectoderm is the genn layer that gives rise to the epidermis and nervous tissue. 

The endoderm is the germ layer that gives rise to the respiratory organs, gut, and the gut 
accessory glands. 

Gastrula is the stage of embryonic developments in animals when gastrulation occurs, 
and follows the blastula stage. 

10 Gastrulation is the process by which cells of the blastoderm are translocated to new 

positions in the embryo, producing the three primary germ layers. 

The germ layer is defined as the main divisions of tissue types in multicellular organisms. 
Diploblastic organisms (e.g., coelenterates) have two layers, ectoderm and endoderm; 
triploblastic organisms (i.e., all higher animal groups) have mesoderm between these two layers. 

1 5 Genn layers become distinguishable during late blastula/early gastrula stages of embryogenesis, 

and each gives rise to a characteristic set of tissues, the ectoderm to external epithelia and to the 
nervous system, for example, although some tissues contain elements derived from two layers. 

Mesoderm is defined as the middle of the three germ layers; which gives rise to the 
musculo-slceletal, vascular, and urinogenital systems, to connective tissue (including that of 

20 dermis) and contributes to some gland formation. 

Neural plate is defined as a region of embryonic ectodermal cells, called neuroectoderm, 
that lie directly above the notochord. During neuralation, the neuroectoderm changes shape, so 
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as to produce an infolding of the neural plate (i.e., the neural fold) that then seals to form the 
neural tube. 

The neural tube is the progenitor of the central nervous system. 

Somites are defined as the blocks of tissue in the trunk derived from the originally 
5 unsegmented paraxial mesoderm. 

Small molecules are defined as regulatory polypeptide or nucleic acid molecules that 
cause detectable changes in protein-protein interaction systems that may also affect one or more 
phenotypic changes. Interaction systems include, but are not limited to, Wise and Sost protein 
interaction with LRPs, the Wnt pathway, Engrailed, and Frizzled. These small molecules may 
10 operatively function by structural similarity to and competitive inhibition with native molecules 
in vitro or in vivo. Phenotypic changes may include observed changes in such parameters as 
bone deposition or bone mineral density, tooth development, and ocular development. Small 
regulatory polypeptide molecules include, but are not limited to, antibody fragments such as Fab, 
F(ab) 2 , Fv, and antibody combining regions that bind with either Wise, Sost, or LRP; and 
15 shortened Wise, Sost or LRP polypeptide sequences. Small regulatory nucleic acid molecules 
include, but are not limited to, antisense RNA sequences that interfere with Wise, Sost, or LRP 
function; and truncated Wise, Sost or LRP nucleic acid sequences that encode shortened 
, polypeptides that interfere with Wise, Sost or LRP function. An antisense Wise RNA is 
complementary to Wise sense RNA and operatively binds to it in a cell to prevent translation of 
20 native protein. A truncated Wise nucleic acid sequence encodes a shortened Wise polypeptide 
that can potentially competitively bind to LRP to prevent native Wise protein binding. 



46 




WO 03/106657 



PCT/US03/19260 



The vegetal pole is the surface of the egg opposite to the animal pole. Often the 
cytoplasm in this region is incorporated into future endoderm cells. 

A vector is a self-replication DNA molecule that transfers a DNA segment to a host cell. 

A host organism is an organism that receives a foreign biological molecule, including an 
5 antibody or genetic construct, such as a vector containing a gene. 

Chimera is an individual composed of a mixture of genetically different cells. The 
genetically different cells of chimeras are required to be derived from genetically different 
zygotes. 

Mutant is an organism bearing a mutant gene that expresses itself in the phenotype of the 
10 organism. M utan ts include both changes to a nucleic acid sequence, as well as elimination of a 
sequence. In addition polypeptides can be expressed from the mutants. 

Plasmids are double-stranded, closed DNA molecules ranging in size from 1 to 200 kilo- 
bases. Plasmids are vectors for transfecting a host with a nucleic acid molecule. 

An amino acid (aminocarboxylic acid) is a component of proteins and peptides. Joining 
15 together of amino acids forms polypetides. Polymers containing 50 or more amino acids are 
called proteins. All amino acids contain a central carbon atom to which an amino group, a 
carboxyl group, and a hydrogen atom are attached. 'Polypeptides can be referred to when a 
protein is less than 500 amino acids. 

A nucleic acid is a nucleotide polymer better known as one of the monomeric units from 
20 which DNA or RNA polymers are constructed, it consists of a purine or pyrimidine base, a 
pentose, and a phosphoric acid group. 

A gene is a hereditary unit that has one or more specific effects upon the phenotype of the 
organism that can mutate to various allelic forms. 
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A polypeptide is a polymer made up of less than 50 amino acids. 

Knockout is an informal term coined for the generation of a mutant organism (generally a 
mouse) containing a null allele of a gene under study. Usually the animal is genetically 
engineered with specified wild-type alleles replaced with mutated ones. 

5 Allele is a shorthand form for allelomorph, which is one of a series of possible alternative 

forms for a given gene differing in the DNA sequence and affecting the functioning of a single 
product. 

Wild type is the most frequently observed phenotype, or the one arbitrarily designated as 
“normal”. Often symbolized by “+” or “wt.” 

10 Finally, the phenotypes observed in Wise mutants are similar to that of Sost mutants. 

Some phenotypes examined in the Wise mutant may explain Sost phenotypes, i.e. loss, of retinal 
nerve fibers may be reason for optic nerve atrophy. Interestingly, it has been demonstrated that 
Wise inhibits the Wnt pathway by binding to an area encompassing the first two YWTD 
propeller domains of LRP. In humans the autosomal recessive disorder OPPG has been mapped 

15 to the area upstream of the first YWTD propeller domain of LRP5. Also, LRP5 is found to be 

expressed in osteoblasts and in retinal cells oiXenopus embryos. The same expression pattern 
was found for humans. It has been demonstrated that the loss of LRP 5 function leads to very low 
peak bone mass and visual loss. Thus, early during bone development. Wise may be acting to 
inhibit Wnts through LRP5; and later, the inhibition of Wnts maybe the function of Sost. 

20 



Example 1. 
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Functional screens in Xenopus were performed with the aim of identifying factors derived 
from tissues surrounding the neural tube that alter A-P patterning in Noggin-treated anim al caps. 
Two clones were isolated, one encoded a truncated P-catenin and the other a novel secreted 
protein, which was named Wise. Isolation of the two clones is described below. 

Fig. 1 A provides an overview of how factors which impacted patterning were 
determined. Chick embryo somites, which are capable of transforming pre-otic rhombomeres 
into a more posterior neural tissue were collected together with overlying ectoderm and 
underlying endoderm. mRNA was collected from the tissue, which was then used to make a 
cDNA library. This provided a source of putative posteriorizing factors. 

The cDNA library was made from stage 8-13, (Hamburger and Hamilton, 1951) chick 
embryos using tissues surrounding the neural tube (Fig. 1 A) from axial levels capable of 
inducing Hoxb9 expression in grafting experiments (Itasaki et al., 1996). The library contained 
250,000 un-amplified clones, and 50,000 of these were divided into 100 pools (500 clones per 
pool). For initial screening, 10 pools were mixed to prepare a single large DNA pool (5,000 
clones) used to synthesize capped RNA. Size-selected (>lkb) cDNAs were directionally 
inserted into a modified 64T vector (Tada et al., 1998). 

Xenopus eggs were obtained, fertilized, cultured, and injected with the synethized RNA, 
as previously described (Jones and Smith, 1999). In the first round of screening, 250 picogram 
(pg) of Noggin RNA and 12 nanograms (ng) of library RNA were injected into each blastomere 
of 2-cell state Xenopus embryo. To examine embryo phenotypes, RNA was injected into 
specific blastomeres, together with lacZ or FIDx (Molecular Probes) as a lineage tracer. Markers 
were assayed with in situ hybridization. 
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Following co-injection of Noggin RNA with pools of RNA from the cDNA library, the 
induction of posterior markers was monitored in animal caps by assaying for expression of En2, 
Krox20, and Hoxb9, which mark the midbrain, hindbrain, and spinal cord, respectively (Figs. IB 
and 1C). Myosin was also used as a marker for mesoderm induction, which allowed focus on 
5 pools that influence neural patterning in the absence of mesoderm. 

Explants (excised tissue) were processed for RT-PCR to detect region-specific neural 
markers. The primers for Efla, NCAM, Otx2, En2, Krox20, Hoxb9, Myosin light chain and 
Muscle actin were used. 

It was observed in pool 5, that En2 was induced in the absence of mesoderm (Fig. IB). 

10 Successive rounds of sub-division and sib selection identified the clones responsible for this 
activity. From this pool, two distinct clones were isolated. One clone encoded an amino- 
tcrminally truncated form of P-catenin, a cytoskeletal component, and an intracellular target of 
the Wnt pathway. This result was consistent with data demonstrating that p-catenin has an 
ability to induce posterior neural markers in animal caps when co-injected with Noggin. The N- 
1 5 terminal truncation in the clone removed the first 87 amino acids, which included the sites for 

phosphorylation by GSK3P, which accelerated degradation of P-catenin protein. Therefore, the 
clone encoded a stable form of P-catenin able to stimulate Wnt signaling. 

The second clone proved to encode a novel protein. Based on its characterization and 
relationship to Wnt signaling detailed in the study, the clone's gene was designated Wise (Wnt, 

20 inhibitor/activator in surface ectoderm). In the animal cap assays, injection of Wise RNA, 

together with Noggin, demonstrated that increasing concentrations of Wise progressively 
induced more posterior markers (En2 and Krox20) in the absence of mesoderm (Fig. 1C). 

Noggin equal to 500 pg and Wise equal to 150, 300, 600 and 1200 pg were injected. Wise alone 
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exhibited no neural-inducing activity (no NCAM induction) and no ability to induce mesoderm, 
as confirmed using Myosin (Fig. 1 C), Brachyury, Wnt8, and Xhox3 as markers. It was observed 
that increasing amounts of Wise RNA (150, 300, 600, and 1200 pg) progressively induced more 
posterior neural markers in the presence of Noggin. Wise DNA and RNA were obtained using 
5 standard molecular biology methods. Sambrook et aL, Molecular Cloning: a Laboratory Manual, 
3 rd ed., Cold Spring Harbor, N.Y., Cold Spring Harbor Laboratory Press (2001). 

For explant recombination assays, 500 pg of Noggin was injected into one set of embryos 
and 1 ng of Wise injected into a separate set. For lineage tracing, either FIDx was injected, 
along with Noggin RNA, or 100 pg of lacZ RNA was co-injected with Wise. Caps were cut at 
10 stage 8, combined and cultured for assay at stage 25. 

Example 2. 

) 

To isolate a frog clone, Xenopus stage 25 embryos were collected and a cDNA library 
was formed. This was used as a template for RT-PCR. Using degenerate primers, designed on 
the basis of conserved regions between chick and mouse Wise, -500 bp fragments were sub- 
15 cloned into pBluescriptllKS (Stratagene) and sequenced. The degenerate primers used were 
upstream, SEQ ID NO 129: 5'-GCTTT(T/T)AA(A/G)AA(C/T)GATGCCAC-3'; and 
downstream, SEQ ID NO 130: 5'-GTGAC(T/C)AC(T/G/A)GT(T/G)ATTTTGTA-3’. Two 
different clones in the frog were identified (XWise-A and XWise-B) presumably resulting from 
the pseudotetraploid Xenopus genome. For each clone, 5' and 3' flanking sequences were 
20 identified by PCR using a Xenopus stage 35 cDNA library. Standard PCR methods are described 
inU.S. Pat. No. 4,683,195; U.S. Pat. No. 4,683,202; Saiki et al., Science 230:1350-1354 (1985); 
Innis et al., PCR Protocols: A Guide to Methods and Applications, Academic Press, Inc., San 
Diego, Calif. (1990). 
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The predicted amino acid sequence of XWise-A was used for comparison with other 
species which are listed in Fig. 2A, which shows Wise as a conserved secreted protein. Various 
EST databases were searched, with the predicted amino acid sequences then aligned in Fig. 2A, 

^ The predicted amino acid sequence of Zebrafish, Xenopus, chick, mouse, and human Wise 
5 proteins were compared. 

The predicted Wise protein, SEQ ID NO 45, consists of 206 amino acids and contains 
cysteine knot-like domains. These cysteine knot domains are found in a number of growth 
factors, as well as in Slit, Mucin, and CCN (Cefl0/Cyr61, CTGF and Nov) family members 
(Bork, 1993). Among these, the C-tenninal domain of the CCN family members showed the 
10 highest homology to Wise, but other motifs conserved within the CCN family were absent in 
Wise (Fig. 2B). Hence, Wise is related to, but not a member of, the CCN family. A homology 
search revealed that Wise showed the highest amino acid identity (38%) to Sclerostin (Sost), 
identified by positional cloning of the gene mutated in sclerosteosis (Brunkow et al., 2001). 

Wise was further analyzed, as shown in Fig. 2B. The shaded boxes in Fig. 2B indicate 
15 three blocks (Al, A2, A3) deleted separately for functional analysis. This was done to 

investigate if the conserved regions were required for functional activity of Wise, three separate 
deletions were generated, and their ability to induce En2 expression in Noggin-injected animal 
caps was tested. The variant that deleted 19 ammo acids outside of the CT domain (Al) retained 
the ability to induce En2. hi contrast, two deletions corresponding to different parts of the Slit 
20 homology domain (A2 and A3) abolished the ability of Wise to induce En2, demonstrating that 
these regions were necessary for Wise function. 
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Example 3. 

A signal sequence motif is present at the N-terminus of Wise, and its secretion was 
confirmed by Western blotting following expression of an HA-tagged version of the protein in 
Xenopus oocytes (Fig. 2C) and COS cells. More particularly, Wise was injected in an amount 
5 equal to 30ng/embryo. Western blot analysis detected HA-tagged Wise protein secreted into the 
medium following RNA injection into oocytes. Fig. 2C, related to the control of uninjected 
oocytes. Secretion of Wise was confirmed by expression of an HA-tagged version of the protein 
in Xenopus oocytes and COS cells. The protein was detected in both cell extracts and the culture 
medium (Fig. 2C). It was observed that Wise encoded a signal sequence motif at its N-terminus, 

1 0 suggesting that the protein is secreted. 

Further, the ability of Wise to posteriorize neural tissue in a cell non-autonomous manner 
was tested by using a tissue recombination assay in which a Wise-expressing animal cap was 
combined with a noggin-expressing animal cap. It was found that both En2 and Krox20 were 
induced in discrete domains in the Noggin caps (Figs. 2D and 2E). Noggin was injected in an 
1 5 amount equal to 500 pg and Wise equal to 600 pg. Hence, it was determined Wise has the ability 

to induce posterior markers at a distance. 

Subsequently, the ability of Wise to posteriorize tissues in a cell non-autonomous manner 
was tested. Recombination between Noggin-expressing and Wise-expressing animal caps were 
assayed for expression of Krox20 or En2, Figs. 2D and 2E respectively. Wise induced a ring of 
20 En2 (en) expression or patches of Krox20 staining in a non-cell autonomous manner in the 

Noggin cap. In Fig. 2D, the Noggin injected cap was marked with FIDx, and in 2E, the Wise cap 
was marked with lacZ as lineage tracers. Using a tissue recombination assay in which a Wise- 
expressing animal cap was recombined with a Noggin expressing a nim al cap, it was found that 
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both En2 and Krox20 were induced in the Noggin caps (Figs. 2D and 2E). As such, it was 
determined that Wise has the ability to induce posterior markers at a distance through the 
induction of Wnt. 

Example 4. 

5 The following Example analyzes the expression of Wise in chick and Xenopus embryos. 

Whole mount in situ hybridization analysis and sections in stage 9-12 chick embryos revealed 
that Wise was expressed in a dynamic manner in the surface ectoderm (Figs. 3A-3D). 

Expression was detectable first at stage 9. Expression was localized in the posterior surface 
ectoderm overlying the presomitic mesoderm, wherein somites were formed by stage 10-1 1 
10 (Figs. 3A, 3B, and 3D). Figs. 3A-3D show in situ hybridization of chick embryos. Wise was 
expressed in the surface ectoderm from the level of presomitic mesoderm to the posterior end at 
stage 1 0, Fig. 3 A. Higher transcript levels are detected at stage 1 1 , Fig. 3B, which refine to a 
small posterior domain by stage 12, Fig. 3C. This is shown by the red stain in the Fig. 6. A 
section shown in Fig. 3D, in the vicinity of Hensen's node, showed Wise transcripts confined to 
15 the surface ectoderm (se). This is shown by the arrow. Expression decreased rapidly during 
stages 12-13, and resolved into a small posterior domain (Fig. 3D). This expression profile 
suggested that the original Wise cDNA was derived from the ectodermal part of the tissue used 
to make the library (Fig. 1A). 

In an RNase protection assay, Xenopus Wise expression was weakly detected initially at 
20 gastrula stages (stage 10), and expression persisted into tadpole stages (Fig. 3E). Fig. 3E shows 
an RNase protection assay of Xenopus embryos with stages noted above each lane. Wise is first 
detected at an early gastrula stage, persisting into tadpole stages. ODC was a loading control. In 
later stage chick embryos, Wise was expressed in branchial arches and other specialized tissues, 
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including feather buds. A similar pattern was observed in Xenopus embryos. Wise was 
expressed in the surface ectoderm, but had a broader domain along the A-P axis, in comparison 
to chick (Fig. 3F). Figs. 3F and 3G show the whole mount in situ hybridization to Xenopus 
embryos. At stage 1 5 (Fig. 3F), Wise is expressed in the surface ectoderm at all anterior- 
5 posterior levels. The expression is strongest at the edge of the neural tube. At tadpole stages 
(Fig. 3G, stage 40), expression was localized in epibranchial placodes, lateral lines, and along the 
dorsal fin. 

This data showed that Wise caused posterior development. It also showed the stages of 
development when Wise had the strongest effect. 

10 Example 5. 

The present Example relates to changes observed in neuronal markers after blastomer 
injections of Wise RNA and Wise antisense morpholino oligos (Fig. 4). 

Morpholino antisense oligos were designed against the beginning of the coding region of 
Xenopus Wise-A and B. The sequences were: A (SEQ ID NO 131), 5'- 
15 AGCACTGGAGCCTTGAGACAACCAT-3 B (SEQ ID NO 132), 5'- 

AGCAGTGAAGCCTTGAGACAACCAT-3'. A 1:1 mixture of these oligos was diluted in 
PIPES (5mM) buffered water and used for injection. In vitro translation of Wise RNA was 
inhibited at oligo concentrations of between 1-10 pM, which is equivalent to injecting 6-60 ng 
into one Xenopus embryo (1.2 mm diameter). For whole embryos, 30-60 ng of morpholino was 
20 injected, and for blastomeres (animal-dorsal or animal-ventral blastomere to target the surface 
extoderm) 13-33 ng was injected. 

Fig. 4 shows changes in neuronal markers after blastomere injection of Wise RNA and 
Wise antisense morpholino oligos (Figs. 4A-L). In situ hybridization with neural markers in 
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stage 16-21 Xenopus embryos following single blastomere injections of Wise RNA (Figs. 4B, 
4E, 4H, and 4K) at the 8-cell stage and antisense moipholino oligos (Figs. 4C, 4F, 41, and 4L) at 
the 4-cell stage are shown. The left panels (Figs. 4A, 4D, 4G, and 4J) indicate control embryos. 
In most embryos, lacZ (blue staining) was co-injected as a lineage tracer. Injected sides were to 
5 the left. Probes were Sox3 (Figs. 4A-4C), En2 (Figs. 4D-4F), Krox20 (Figs. 4G-4I), and Slug 
(Figs. 4J-4L). In Wise RNA injected embryos, the neural markers were generally displaced 
posteriorly. Ectopic induction of Krox20 and Slug can be seen in the forebrain region (Figs. 4H 
and 4K). In embryos injected with antisense morpholino oligos, these markers were unchanged. 

Figs. 4M and 4N show the transverse sections at stage 16 after blastomere injection of 
10 either Wise RNA (Fig. 4M) or Wise antisense morpholino oligo (Fig. 4N). In Fig. 4M, the 

neural plate on the injected side was greatly expanded, which is revealed by Sox3 staining (dark 
blue, *). Conversely, in the morpholino oligo-injected embryo (Fig. 4N), the surface ectoderm is 
thicker on the injected side (left, *) in comparison to the right control side. 

To further evaluate the effects of Wise on development of the neural tube, RNA or DNA 
15 was injected into specific blastomeres at 4-16 cell stages. When Wise RNA injections were 
targeted to presumptive neural regions, expression of pan-neural markers (Sox3, NCAM) 
confirmed an expansion of the neural plate (Figs. 4B and4M). A-P specific markers (En2, 
Krox20, and Slug) were generally displaced laterally and posteriorly and were frequently 
expanded (Figs. 4E, 4H, and 4K). 

20 Identical results were obtained using DNA constructs for injection, where Wise 

expression commenced at mid-blastula stages under the control of a cytoskeletal actin promoter. 
Together, these changes in morphology and neural patterning demonstrated that ectopic 
expression of Wise disturbed extension and closure of the developing neural tube. 
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The disruption of neural tube morphogenesis made it difficult to assay for posteriorizing 
influences in whole embryos. However, when Wise injected cells were targeted to the forebrain 
region, ectopic expression of Slug and Krox20 was observed (Figs. 4H and 4K). This indicated 
that anterior forebrain cells acquired a more posterior character in response to Wise. 

5 Localized injection of the morpholino oligo resulted in embryos developing with 

thickened ectoderm, which contrasted with Wise RNA injections where embryos developed -with 
a thickened neural plate (Figs. 4M and 4N). Neural markers, such as Sox3, En2, Krox20, and 
Slug, were not obviously affected at early neural stages (Figs. 4C, 4F, 41, and 4L). This verifies 
that Wise and Wise mutants influence A-P patterning. 

10 Example 6. 

Like Example 5, Wise RNA and morpholinos were injected into embryos. Injection of 
Wise RNA and morpholino oligos were observed to impact neural markers. Anterior defects 
after blastomere injection of Wise RNA or morpholino oligo were observed. Defects in anterior 
patterning, including a failure in eye formation, were observed at tailbud stages (Fig. 5H). 

15 Furthermore, expression of the cement gland marker XCG was specifically down-regulated in 
cells expressing Wise (Figs. 5B and 5E). Conversely, when Wise injected cells were distributed 
more ventrally, the ectopic induction of the cement gland and XCG expression was observed 
(Fig. 5B). Therefore, ectopic expression of Wise altered aspects of A-P patterning in embryos, 
as well as annual caps. 

20 Figs. 5A-5L shows in situ hybridization with the cement gland marker XCG at stage 1 6- 

20 (Figs. 5A-5C) and morphological phenotypes of cement gland at stage 26-40 (Figs. 5D-5F). 
Hybridization with the eye at stage 35-36 is shown at Figs. 5G-5I. The controls are shown in 
Figs. 5A, 5D, and 5G. Blue staining shows co-injected lacZ lineage tracer. Over-expression of 
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Wise resulted in formation of larger cement glands (Fig. 5C). Eye formation is consistently 
blocked by injection of both Wise RNA (Fig. 5H) and the moipholino oligo (Fig. 51). 

To analyze the endogenous role of Wise in embryogenesis, the Xenopus cognate was 
isolated and used to design morpholino antisense oligonucleotides, which would specifically 
5 interfere with translation of Wise RNA. In vitro translation of Wise was blocked by the 
morpholino oligo, whereas a control oligo had no effect (Fig. 5J). Fig. 5J shows in vitro 
translation of Wise in the presence of the Wise morpholino antisense oligo. Lane 1 shows 
translation of Wise protein without morpholino oligo. Lanes 2-7 show translation in the 
presence of the Wise morpholino oligo at concentrations of 0.1 nM, 1 nM, 10 nM, 100 nM, 1 
10 pM, 10 pM, respectively. Lane 8 shows translation in the presence of control morpholino oligo 
at the concentration of 10 pM. Wise translation is partially blocked at concentration of 1 pM, 
and completely blocked at 10 pM. 

When the morpholino oligo was injected into the whole embryo at the 1 cell stage, 
embryos developed cyclopic eyes (Figs. 5L-5N), and the trunk and tail were shortened in most 
1 5 cases (Figs. 5F and 5L). At later stages, morpholino-injected embryos showed defects in eye 
formation (Fig. 51), which were rescued by co-injection of Wise RNA (Fig. 5K). Fig. 5K shows 
the rescue of the eye defect resulting from injection of the morpholino oligos by co-injection of 
Wise RNA. 

Figs. 5L-5N are the phenotypes of embryos following injection of Wise morpholino 
20 oligos throughout the whole embiyo. Fig. 5L shows the range of cyclopic eye and short trunk 
phenotypes induced by the oligos in comparison to the control embryo (left). Section of control 
(Fig. 5M) and morpholino-injected (Fig. 5N) embryos at the level of eye are shown. In the Wise 
morpholino-injected embryos, eyes are positioned very close to the neural tube. 
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These results suggest that the endogenous role of Wise is to mediate elongation of the 
trunk, morphogenesis of the ectoderm/neuroectoderm, and formation of the eye. The fact that 
both ectopic expression of Wise, and inhibiting its function by injection of the antisense 
morpholino oligo resulted in similar defects in eye formation, suggests that this process requires 
5 a precise level of signaling, mediated by Wise. 

Example 7. 

The present Example relates to the immunoprecipitation procedures previously discussed. 
To test protein secretion, RNA encoding the HA tagged version of Wise was synthesized and 
injected into Xenopus oocytes. This HA tagged Wise construct was confirmed to be functional 
10 by testing its ability to induce En2 in Noggin-injected animal caps. Fifteen oocytes were 

incubated in 96-well dish with 150 pi of OR2 medium + 0.01% BSA for 2 days. Oocytes and 
the conditioned medium were collected separately and used for Western blotting with an anti-HA 
antibody (Boehringer). This construct was also transfected into COS cells and assayed for 
secretion by Western blotting. 

15 For protein interaction studies, COS cells were transfected with DNA constructs 

encoding tagged versions of the proteins. Cells were harvested and proteins were extracted in 
150 mM NaCl, 1% NP40, 0.5% Sodium Deoxycholate, 0.1% SDS, SOmM Tris-HCl (pH8), a 
cocktail of protease inhibitors (Complete, Boehringer), and 1 mM AEBSF at 4® C. Small 
aliquots were kept as cell extracts for checking expression of each protein. Primary antibodies 
20 against the epitope and Protein A-coupled beads were added to the extracts, incubated for 2 
hours, and collected by centrifugation. Following several rounds of washing, pellets were re- 
suspended in loading buffer in the presence of SDS and. subjected to electrophoresis and Western 
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blotting. The proteins were detected by using the epitope-specific antibodies and appropriate 
secondary antibodies conjugated to alkaline phosphatase. 

Example 8. 

The ability of Wise to interact with the Wnt pathway, and the fact that it is normally 
5 expressed in a transient manner in the non-neural surface ectoderm, suggest that it might have a 
role in modulating Wnt signaling in this tissue (Fig. 3). A balance between Wnt and BMP 
signaling in the surface ectoderm and dorsal neural tube is important in modulating dorsal fates 
and the generation of neural crest cells. Furthermore, Wnts in the surface ectoderm influence 
patterning of the underlying somites and their derivatives. The distribution and timing of Wise 
10 expression in the surface ectoderm, together with the result of morpholino experiments, suggest 
that it promotes precise levels of Wnt signaling to control some of these interactions. 

Figs. 6A-6C show RT-PCR of Noggin treated animal caps assayed for En2 (en) 
induction. NCAM is used as a pan neural marker and Efla is a loading control. Fig. 6 A shows 
the induction of En2 by Wnt8 or Wise RNA is blocked by dominant-negative (dn) Frizzled 8 
15 (AFz8). Noggin was added in an amount equal to (500 pg); Wnt8 was (50 pg); Wise was (1.2 

ng); and AFz8 (2 ng). In Fig. 6B, the following constituents were added: Noggin (500 pg); Wise 
(600 pg); AWnt8 (200 pg); ADsh(ddl) (1.2 ng); GSK3 (500 pg); and LEFAN (200 pg). Fig. 6B 
shows the induction of En2 is blocked by dn-Wnt8 (AWnt8), dn-dishevelled (ADsh(ddl)), GSK3 
and dn-Lefl (LEFAN). Fig. 6C shows the induction of En2 requires signaling components of the 
20 canonical Wnt pathway but not the planar cell polarity (PCP) pathway. Wise-mediated En2 

induction was abolished by ADsh(ddl), a dominant negative form of Dishevelled for both 
pathways, and ADsh(DIX), which blocks the canonical pathway. ADsh(DEP) blocks the PCP 
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pathway but has no effect on Wise induction of En2. ADsh(AN) specifically activates the PCP 
pathway but fails to induce En2 in the absence of Wise, although full length d 

Dishevelled (Dsh) is able to do so. In Fig. 6C, the following constituents were added: 
Noggin (500 pg); Wise (1.2 ng); Dsh (1 ng); and ADsh(dl), ADsh(DIX) and ADsh(DEP) (2.0 
5 ng). Figs. 6D-6G: TCF3 (300 pg); Wnt8 (25 pg); Wise (300 pg); and P-catenin (100 pg) were 
added in the listed amounts. 

Figs. 6D-6G show staining for sub-cellular localization of endogenous p-catenin detected 
immunocytochemically in Xenopus animal caps following RNA injection of: D, TCF3; E, 
Wnt8+TCF3; F, Wise+TCF3; and G, p-catenin+TCF3. Wnt8 (E) and Wise (F) promoted 
10 accumulation of nuclear P-catenin. 

Wise activated the Wnt signaling pathway in animal caps. Since Wnts and Wise both 
induced En2 expression in Noggin-injected anim al caps, whether Wise required Wnt signaling 
for its activity was investigated. To test, Wise RNA was co-injected with either wild-type 
GSK3P or dominant negative (dn) versions of the canonical Wnt pathway components, Wnt8, 

15 Frizzled, Dishevelled or Lefl. All of these Wnt blocking reagents eliminated the ability of Wise 
to induce En2 in neuralized animal caps (Figs. 6A and 6B). The finding that dn-Wnt8 and dn- 
Frizzled8 blocked Wise activity implied that it may use the same receptor(s) as Wnt. With 
respect to the intracellular components, Dishevelled (Dsh) is an important branchpoint in Wnt 
signaling that separates the canonical nuclear pathway from a planar cell polarity (PCP) pathway. 
20 Different truncated dishevelled constructs were used to examine the roles of the different 

pathways in En2 induction. Both ADsh (ddl), which lacks a part of the PDZ domain necessary 
for both the canonical pathway and the PCP pathway, and ADsh (DIX), which is a specific 
dominant negative form for the canonical pathway, abolished En2 induction by Wise (Figs. 6B 
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and 6C). In contrast, both ADsh(DEP), which specifically blocks the PCP pathway, and ADsh 
(AN) which constitutively activates the PCP pathway, had no effect on En2 induction (Fig. 6C). 
These results suggested that the domains of Dsh, critical for the canonical Wnt signaling 
pathway, are essential for Wise function. 

5 Example 9. 

This Example demonstrates that expression of Wise interferes with Wnt signaling. 
Although induction of En2 can be explained in terms of activation of Wnt signaling, the effects 
of injected Wise RNA on cement gland formation (Fig. 5B) resemble those seen when the Wnt 
pathway is inhibited. Therefore, it is possible that Wise also inhibits Wnt signaling. As such, 
•10 Wise's ability to antagonize Wnt8 activity in axial induction was examined. 

In particular, Figs. 7A-7C show the secondary axes induced by Wnt8 are blocked by 
Wise. Injection of Wnt8 RNA into a ventral vegetal blastomere of 4-8-cell stage embryos 
induced complete secondary axis formation (Fig. 7A). Co-injecting Wise blocked formation of 
Wnt8-induced secondary axis (Fig. 7B), similar to co-injection of a dominant negative 
15 Dishevelled, ADsh(DIX) (Fig. 7C). 

Figs. 7A-7C show Wnt8 (5 pg); Wise (200 pg); and ADsh(DIX) (1 ng) that were added 
in the listed amounts. In Fig. 7D Wise (1 ng); Wnt8 (100 pg); Dsh (1 ng); and P-catenin (200 
pg) were added in the listed amounts. 

When Wnt8 RNA was injected into a ventral vegetal blastomere at 4-8 cell stages, it 
20 induced an ectopic secondary axis. Co-injection ofWise RNA completely blocked Wnt8- 
induced secondary axis. This inhi bition was comparable to that mediated by a dominant 
negative form of Dsh (Fig. 7C). 
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Fig. 7D shows that Wise functions extracellularly to block induction of Siamois and Xnr3 
by the Wnt pathway in ventral marginal zones. Wise blocks the ability of Wnt8 to induce 
Siamois and Xnr3, but it does not interfere with the ability of Dishevelled (Dsh) or P-catenin (p- 
cat) to induce these markers. 

5 This inhibitory activity was examined at the molecular level in ventral marginal zone 

explants by assaying for Wnt-dependent induction of Xnr3 and Siamois, two immediate early 
response genes. In agreement with the axial duplication assays, the induction of Xnr3 and 
Siamois in ventral marginal zones by Wnt8 was blocked by the co-injection of Wise (Fig. 7D). 
However, Wise had no effect on the ability of injected intracellular components, such as 
10 Dishevelled and P-catenin to induce Xnr3 and Siamois (Fig. 7D). This suggests that Wise 
functions extracellularly to interfere with canonical Wnt signaling. 

Example 10. 

The inhibitory effect of Wise on the Wnt pathway was further examined by assaying 
secondary head induction dependent upon simultaneously blocking both BMP and Wnt 
1 5 signaling. When BMP signaling is blocked at the ventral marginal zone by a truncated BMP 

receptor (tBR), an incomplete secondary axis is formed (Fig. 7E). However, simultaneous 
inhibition of both BMP and Wnt signaling resulted in the formation of a complete secondary axis 
with eyes and cement glands. Co-injection of tBR and Wise induced a complete secondary axis 
(Fig. 7F), demonstrating that Wise blocked the Wnt pathway in this context. 

20 Wise affected planar cell polarity. While the activation and inhibition properties of Wise 

in animal caps and embryos, described above, are dependent upon the canonical Wnt pathway, it 
is possible that Wise also influences the PCP pathway that branches at Dishevelled. Wntl 1 is 
required for proper convergent extension movements of mesoderm during gastrulation in frogs 
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and fish, and this has been shown to be dependent upon the PCP pathway of Wnt signaling. 
Animal caps cultured in the presence of Activin form mesoderm and undergo convergent 
extension movements, which can be blocked by reagents that either elevate or decrease Wnt 
signaling. This implies that precise levels of Wnt signaling through the PCP pathway are 
5 essential for coordinated cell movements. Figs. 7E and 7F show that Wise acted as Wnt inhibitor 
and induced head attribute formation in an incomplete secondary axis system. When BMP 
signaling was blocked at the ventral marginal zone by injection of a truncated BMP receptor 
(tBR), an incomplete secondary axis was formed (Fig. 7E). Co-injection of tBR and Wise 
induced a complete secondary axis with eyes (arrows) and cement gland (Fig. 7F). 

10 Figs. 7G-7I show how Wise blocks cell movements in Activin-treated animal caps. 

Control animal caps (Fig. 7G) undergo gastrulation-like movements in the presence of Activin 
(Fig. 7H). hi Wise injected animal caps, elongation was blocked (Fig. 71), but mesoderm 
induction occurred. In this animal cap assay, injection of Wise RNA blocked cell movements 
preventing elongation of animal caps, but had no effect on Activin-induced mesoderm formation 
15 (Figs. 7G-7I). This suggested that Wise influenced the Wnt-dependent PCP pathway, but 

whether activation or inhibition of the pathway resulted, cannot be distinguished. This effect on 
cell behavior in animal caps is consistent with and may explain the phenotypic effects observed 
in Wise-injected whole embryos. Wise perturbed the morphogenesis of the neural tube, which 
failed to close. It was thickened and shorter, and there was a lateral expansion and broadening of 
20 A-P markers. Many of these defects appear related to abnormal convergent extension 

movements during gastrulation. However, the fact that morpholino antisense oligo does not 
• interfere the neural A-P markers (Fig. 4), and that Wise is not predominantly expressed at 
gastrula state (Fig. 2), both suggest that endogenous Wise is unlikely to be involved in 
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gastrulation movement. Instead, Wise has a potential to interfere with the Wnt-mediated PCP 
pathway. 

Example 11. 

The mechanisms of action were investigated as potential physical interactions of Wise, 

5 with Wnt family members or their putative co-receptors Frizzled (Hsieh et al., 1 999) and LRP6 

(Tamai et al., 2000) or Frizzled8 (Hsieh et al., 1999) with Wise conditioned medium, and 
assayed for interactions by immunoprecipitation (IP). In this assay. Wise bound to LRP6 and 
Frizzled 8, but not to Wnt8 (Fig. 8). Recent studies have shown that individual members of the 
Dickkopf (Dkk) family of secreted proteins can either antagonize or stimulate Wnt signaling 
10 through interaction with LRP6 (Brott and Sokol, 2002; Mao et al., 2001; Wu et al., 2000). 
Therefore, IP experiments were performed to determine if Wise shared common binding sites 
with Dkkl or Wnt on LRP6. The extracellular domain of LRP6 contains four EGF repeats and 
Dkkl interacts with repeats 3-4, while Wnt interactions seem to involve repeats 1-2 (Mao et al., 
2001). It was found that Wise binds to LRP6 and a variant where EGF repeats 3 and 4 are 
15 deleted (AE3-4), but not to one in which EGF repeats 1 and 2 are removed (AEl-2)(Fig. 8A). 
Conversely, Dkkl binds to LRP and AE1-2, but not to AE3-4 (Fig. 8A). These results showed 
that Wise shared the domain on LRP6 essential for interaction with Wnt and that Wise and Dkkl 
modulate LRP6 activity by interacting through different domains. Wise and Wnt8 were tested to 
determine whether they could bind to LRP6 at the same time, or whether they compete for 
20 binding. As shown in Fig. 8C, Wise interferes with the binding of Wnt8 to LRP6. This 
suggested a mechanism, whereby Wise inhibits Wnt signaling by competing with Wnt8 for 
binding to LRP6 (Fig. 8D). 
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In conclusion, the results demonstrate that Wise influenced both the canonical and PCP 
pathways of the LRPAVnt signaling cascade. The novel ability to both activate and inhibit Wnt 
signaling through actions of a single discrete regulatory molecule, places Wise in a unique 
position as a modulator of Wnt signaling. 

5 Example 12. 

In this Example, Sost inhibition of the Wnt pathway is described. It has been 
demonstrated that Wise acts to inhibit the Wnt pathway. The functional inhibition of Wnt was 
shown to be derived from the second exon of Wise, which encodes the cysteine knot. Since the 
cysteine knot of Sost is 70% homologous to that of Wise (Fig. 9), thus Sost’s potential 
10 functioning in a similar fashion was explored. Sost RNA was either microinjected alone or in 
combination with other factors into Xenopus embryos and dorsal marginal zones were assayed 
for early immediate Wnt response genes, Siamois and Xnr3 (Fig. 11). It was found that, like 

i 

Wise, Sost was able to inhibit the action of Wnt on Siamois and Xnr3 (Fig. 11). This Wnt 
inhibition by Sost was found to be working upstream from p-Catenin (Fig. 1 1). Like Wise, Sost 
15 was able to rescue secondary axis formation by Wnt (Fig. 1 1). However, unlike Wise, Sost was 
unable to completely restore a normal axis (Fig. 11). 

Wise has also been shown to induce En2 at a distance in Xenopus Noggin animal cap 
assays. En2 expression at a distance is from an induction of Wnt gene activity. The conclusion 
was that Wise had induced, at a distance, more posterior neural markers in an anterior neuralized 
20 animal cap. Next it was analyzed whether Sost and Wise could be redundant by looking to see if 
Sost could also induce En2, like Wise. Xenopus embryos were either injected with Noggin and/or 
with Sost or Wise. We found that Wise injected animal caps induced En2 expression, however 
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Sost injected caps did not (Fig. 11). This unexpected finding led to further examination of these 
two genes. 

Example 13. 

A Wise knockout mouse was made as detailed herein. A Neo-lacZ cassette, containing 
5 stop codons at the 3’ end, was inserted into a Wise gDNA sequence isolated bacterial artificial 
chromosome (BAC) from a 129 strain of mouse by conventional cloning techniques. The mouse 
Wise DNA sequence is SEQ DD NO 1. A Sost knockout mouse can similarly be made. The 
mouse Sost sequence is SEQ ID NO 6. The Neo-lacZ cassette can be obtained from Stratagene 
(La Jolla, CA). The E. coli lacZ gene, when integrated into the mouse genome by standard 
10 cloning techniques, can be used as a reporter gene under the control of a given 
promoter/enhancer in a transgene expression cassette. The lacZ gene encodes JJ-galactosidase, 
which catalyzes the cleavage of lactose to form galactose and glucose. In the presence of X-gal 
chromogenic substrate, p-galactosidase converts the substrate into an insoluble blue dye, 
allowing identification of cells containing lacZ activity. 

15 The 129 mouse strain, commonly utilized in creating “knockout” mice, was obtained 

from Jackson Laboratories, Bar Harbor, Maine. The Wise knockout mice produced lacked the 
presence of Junctional Wise polypeptide molecules. Sost knockout mice are predicted to lack 
functional Sost polypeptide molecules. Thus, these knockout mice may be referred to as 
functional mutants. In such mutant mice, protein translation is prematurely terminated. 

20 A Neo-lacZ cassette, containing stop codons at the 3’ end, was inserted into the first 

Exon of the Wise DNA, isolated BAC using the Smal and EcoRI restriction sites. However, the 
Neo-lacZ cassette can also be inserted into a position within or adjacent to Exon 1 (SEQ ID NO 
127) and Exon 2 (SEQ ID NO 128) of Wise. The Wise-containing BAC preparation was 
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exposed to cleavage enzymes, such as Spel and BamHI, which yielded homologous arms 
containing 5 ’ UTR and 3 ! intron nucleic acid sequences. These nucleic acid sequences permitted 
homologous recombination with wild type DNA from 129 mouse-derived embryonic stem (ES) 
cells upon introduction of the BACs into ES cells by the electroporation method described in 
5 Example 32. The Neo-lacZ cassette contained one or more stop codons terminating translation 
of Wise polypeptide, leading to production of a truncated Wise polypeptide, which lacked the 
cysteine knot motif. The Wise cysteine knot region is significant because this region (1) is 
homologous to cysteine knot regions of Sost and other family members as described herein, and 
(2) binds to LRP. 

10 After recombination, the ES cells were grown in the presence of G148 for neomycin 

selection. Neo-lacZ cassette-containing ES cells were neomycin-resistant and positively 
selected. There were three possible event outcomes occurring when the resultant ES cells were 
cultured in neomycin-containing media: First, Wise Neo-lacZ cassette-containing ES cells grew, 
indicating a successful homologous recombination event within the first Exon region of Wise, as 
15 predicted. Second, no recombination occurred, resulting in the lack of the presence of a 
protective Neo-gene in the ES cells and cell death. Third, recombination occurred outside the 
first Exon of Wise, conferring neomycin resistance and ES cell survival and growth. 

To distinguish between the above first and third categories of recombination events in 
live neomycin-resistant ES cell cultures, genomic DNA (gDNA) extracted from ES cells was 
10 divided frito two aliquots. One part was frozen (-20 deg. C) for further investigation, and the 
other part was digested in vitro with EcoR I for Southern Blot analysis. By using a 3’ probe 
within Wise Exon 2, EcoR I digestion yielded either a 6.8 Kb fragment associated with a 
homologous recombination event, or a 9.0 Kb fragment associated with a random integration 
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event. Frozen cultures from those plates that exhibited homologous recombination event were 
thawed, expanded and further processed for creation of Wise mutant mice by micro-injection of 
these Wise Neo-lacZ cassette-containing ES cells into blastomeres as described hereinafter. 

In the process of electroporation of mouse ES cells, linearized Wise nucleic acid 
5 sequences containing the Neo-lacZ cassette were inserted into the nuclei of ES cells for 
incorporation into the host ES cell DNA. Similarly, Sost nucleic acid sequences with the Neo- 
lacZ cassette can be inserted into the nuclei of ES cells for incorporation into other host ES cell 
DNA. The electroporation process steps were as follow's. ES cells were obtained from removed 
blastocysts obtained from mouse uteri and grown on mitotically inactivated Mouse Embryonic 
10 Fibroblast (MEF) feeder layers. An ES cell frozen ampoule was thawed and transferred to a 
sterile dish containing MEFs as a feeder layer at a concentration of 1 x 10 6 cells per 10 
centimeter (cm) dish. ES cells were grown on the MEF feeder layer in ES media in T-150 flasks. 
ES cells were centrifuged and washed in transfection buffer (1 x Hebs). ES cells were then 
placed in a sterile “flat pack” 1.8 mm gap cuvette (BTX order #485), and the cuvette was 
15 inserted between the safety stand contacts. 

The power was switched to the on position with the BTX 600 or equivalent electroporator 
set to 500V/capacitance and. resistance, 500 uF capacitance timing, 360 ohms R8 resistance 
timing, and charging voltage 185V. After pipetting the ES cells up and down with a 5 ml 
pipette, targeting construct DNA (40 fig of clean linear DNA in 1 x TE @ 1 pg/pl for each 
20 electroporation) was added to the ES cells in a microfuge tube. Cells were pipetted up and down 
gently w'ith a Pasteur pipette. Cells were slowly added to the cuvette which was then placed into 
the electroporation chamber. The start button was pushed, and electroporation occurred. After 
completion, electroporated ES cells were removed from the cuvette and placed in 5.0 ml of fresh 
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ES medium in a centrifuge tube. 2 ml of transfected ES cells were added to each dish con tainin g 
inactivated MEF feeder layers. Dishes were rocked slowly to evenly disperse cells and 
incubated. ES cells were fed on day 9 and 12 with selection medium, and clones became visible 
as small nests under an inverted microscope. Clones were picked on day 13 or 14 using a 
5 pipettor set between 30 and 50 pi. Clones were each placed into one of 24 wells containing ES 
selection medium. On day 16 or 17, clones were frozen in ES freezing medium and stored at - 
70°C. 

Each set of ES cells containing mutant Wise genes were injected into mouse embryos for 
creation of transgenic “knockout” mice. Such ES cells were microinjected into early mouse 
10 embryos (i.e., blastocysts) which were then transferred to surrogate mothers for embryonic 
development. Targeted stem cells containing mutant Wise were placed in an injection chamber 
with expanded blastocysts. Stem cells were loaded into the injection needle and inserted into the 
blastocoel cavity of the recipient 129 or C57BL/6 embryo, then implanted into the uterus of a 
foster mother. Chimeric offspring were identified by coat color (i.e., at 2 weeks) or other 
15 markers and confirmed by Southern blot analysis of tail biopsies (i.e., at 3 weeks). Similarly, ES 
cells containing mutant Sost genes can be made and injected into ES cells to make Sost knockout 
mouse embryos. 

t 4 

The resulting pups (i.e., chimeras) contained a (+) gene in some cells and a (-) gene in 
other cells. Chimeras were mated with normal mice. Pups were identified that carry one (+) and 
20 one (-) copy of the Wise gene, and these animals were mated with each other. 

The mouse pups were then analyzed. About 25 percent of the pups were found to have 
inherited the (-) gene from both parents and completely lack the (+) or wild type gene. 
Homozygous (-) gene pups lacking the Wise wild type gene were termed “Wise knockout mice.” 
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Similarly, homozygous (-) gene pups lacking the Sost wild type gene can be made, and these are 
referred to as “Sost knockout mice.” Wise knockout mice were then utilized for subsequent 
experiments to determine effects relating to bone mineral density, bone deposition, embryo 
implantation, hair development, tooth abnormalities, ophthalmic abnormalities. Sost knockout 
5 mice may similarly be made and utilized in phenotypic experiments. 

Example 14. 

A Sost knockout mouse can be made using the procedure of Example 13 above. Briefly, 
a Neo-lacZ cassette, containing stop codons, can be inserted into a Sost gDNA isolated BAC 
from a 129 mouse strain by conventional cloning techniques. The Sost-containing BAC 
10 preparation can be electroporated and allowed to undergo homologous recombination into ES 
cells and be exposed to selection. ES cells conta inin g mutant Sost can be injected into mouse 
embryos for creation of transgenic Sost knockout mice as previously described. 

Example 15. 

In this Example, the Wise knockout mice, produced in Example 12, were used to 
15 investigate the effect of the absence of a functional Wise polypeptide molecule upon opthaknic 
development. It was determined that ophthalmic abnormalities developed in these mutant mice. 
Immunodetection of Wise protein production in murine retinal regions was used to determine the 
efficacy of induced Wise mutation in the Wise mutant mice. 

Polyclonal anti- Wise peptide antibody was prepared by rabbit immunization with Wise 
20 peptide antigens. Such antibodies were directed against the cysteine knot loop encoded by Exon 
2 of Wise. 

Zymed FITC-conjugated secondary polyclonal antibody directed against primary rabbit 
anti-Wise peptide antibody was also utilized in a histological sandwich immunoassay. Eye 
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mounts containing retinas or sections were stained with anti- Wise antibody and FTTC-conjugated 
second antibody. In wild type mice, anti-Wise reactivity was detected as secreted Wise protein 
in the ganglion cell and optic fiber layers and in rods and cones. However, Wise mutant mice 
eyes lacked detectable anti-Wise peptide reactivity, indicating absence of Wise from tissues of 
these mutant mice. 

The Wise mutant mice appeared to have lost the majority of the optic nerve fibers and 
had increased rod and cone layers in the retina (Fig. 12). These mice also exhibited abnormal 
retinal ganglion cells. Wise protein was found in the inner plexiform layer, ganglion cells and 
fibers, and in the rods and cone layer of a 2.5 month mouse retina (Fig. 12). Unlike Wise, Sost 
was found in the tissues adjacent to the neuroepithelium of the diencephalon at El 8 dpc. 

Example 16. 

Wise mutants were analyzed to compare BMD in Wise mutants as compared to that in 
wild type mice. A Piximus instrument (Faxitron) was used to measure BMD, computed in whole 
mice by measurement of bone weight divided by area of bone measured. 

The BMD in Wise mutants from the C57BL6 and 129 mouse strains was compared with 
that in wild type (wt) mice by the student t-test method. The resultant p value obtained for the 
BMD differences between C57BL6 vs. Wise mice was 0.0017. This indicates that BMD values 
increased in Wise mutant mice as compared to C57BL6 wt mice, with a significant difference 
between groups (p < 0.01) observed. Increased BMD values were also observed in the 129 Wise 
mutant mice in comparison with 129 wt mice. 

Related to this finding, Fig. 13 shows results of bone staining and BMD measurements. 

Fig. 13A and 13C depict hematoxylin and eosin (H&E) staining of cross-sections of bone tissue 
from 16 to 18 days post cortum (DPC) mice. Fig. 13B and 13D show the same bone regions as 
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Figs. 13A and 13C; however, Fig. 13B shows staining with S-35 radiolabel attached to Sost 
RNA probes, wherein Sost is located in osteoblasts in 16 to 18 DPC mice. Fig. 13D also shows 
staining with anti-Wise peptide primary antibody and FITC-conjugated secondary antibody, and 
localization of Wise in hypertrophic and prehypertrophic proliferating chondrocytes. 

5 Fig. 13E and 13F show graphical depictions of bone density measurements and total bone 

weight measurements, respectively. Fig. 13E shows that observable significant differences in 
BMD measurements between Wise mutant and wild type mice occur at ages between 0 and 3 

i 

months. Wise mutant bone is higher in density than wt bone in this age range. At 4 months, 
there appears to be no significant difference between mutant and wt groups. Fig. 13F depicts 
10 total bone weight measurements. Note that at 2.5 months wt bone weight is 19.87, significantly 
different from the Wise bone weight of 24.67. Therefore, some of the increase in BMD found at 
2.5 months can be attributed to increase bone weight and not necessarily an increased BMD. 
Consistent with data in Figs. 5E and 5F, it is concluded that during the 0 to 3 month period, bone 
deposition occurs. However, at the 4 month maturation stage, it is postulated that regulatory 
1 5 genes are switched on to remodel bone deposition and bone removal, wherein osteoclasts may be 

triggered to remove previously deposited bone. 

In s umm ary, one tissue cell type that both Sost and Wise genes appear to affect in a 
similar fashion is the bone. Sost is expressed in osteoblasts. Sost may also be expressed in 
osteoclasts. In contrast, Wise is expressed in periosteum, and its protein is found on 
20 chondrocytes (proliferating, prehypertrophic and hypertrophic), but not in the growth plate (Fig. 
5). Yet, both Sost and Wise genes display a similar phenotype of increased bone density, albeit 
potentially activated at different developmental stages. As such, Wise mutant mice have 
increased bone density during early prenatal bone development (under 4 months), and cease to 
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exhibit increased bone density once bone-modeling begins (4 months; Fig. 5). However, Sost 
mutations result in increased bone density during the subsequence developmental stage in which 
the adult bone remodeling process occurs. 

/ 

Example 17. 

5 Genetic regulation in tooth and jaw development was examined in wild type and Wise 

mutant mice as shown in Fig. 14. The mice were dissected, and the jaws were placed in a 
proteinase K solution (2x SSC, 0.2% SDS, lOmM EDTA, and lOOul of lOmg/ml proteinase K) 
overnight at 55°C. The next day the jaws were air-dried. A digital Faxitron was used for 
capturing X-ray images of the mouse jaw. The teeth were removed using tweezers. 

10 Figs. 14A, 14D, and 14G show hematoxylin and eosin staining of a jaw cross-section. 

Figs. 14B, 14E, and 14H show S-35 RNA probe-labeled Sost staining. Figs. 14C, 14F, and 141 
show S-35 RNA probe-labeled Wise staining. Generally, these figures show that Sost appears in 
ondontoblasts and osteoblasts. In contrast, Wise is found in incisors, dental follicles, and hair 
follicles in the whisker pad. 

15 The top sectional Figs. 14A,14B, and 14C show a bilateral view of two molars with 

developing tooth buds. Fig. 14C shows that Wise labels layers of the dental follicle of molar 
teeth. 

The middle sectional Figs. 14D, 14E, and 14F show a molar tooth bud at a higher 
magnification. Fig. 14E shows Sost staining in osteoblasts of the trabecular bone adjacent to the 

20 molar tooth. Visible staining of the odontoblasts occurs along the base of each molar. Fig. 14F 
shows Wise staining of dental follicle layers. 

The bottom sectional Figs. 14G, 14H, and 141 show incisor tooth staining patterns. Fig. 
14G shows the morphological features of two incisors, with the nasal cleft between them. 
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tongue, and hair follicles of the whisker pad. Fig. 14H shows Sost staining in osteoblasts of 
trabecular bone. Fig. 141 shows prominent Wise staining of incisors. Hair follicles and the 
whisker pad are also stained with Wise labeled RNA probes. 

Figs. 14J and 14K show X-ray photographs of incisor teeth in the maxilla (upper jaw) 

5 regions of the wild type and Wise mutant mice, respectively, utilizing a 129 strain genetic 

background. The Wise mutant jaw, shown in Fig. 14K, possesses an additional incisor tooth (i’) 
not present in the wt mouse shown in Fig. 14J. The additional tooth may originate from either an 
additional tooth bud or, alternatively, from a bifurcation of the original incisor. 

Figs. 14L, 14M, 14N, and 140 show the patterning in molar teeth observed in wt (Figs. 

10 14L and 14N) as compared to Wise mutant mice (Figs. 14M and 140), against a C57BL6 genetic 

background (Figs. 14L and 14M) and 129 background (Figs. 14N and 140). Fig. M shows an 
additional Ml molar in the Wise mutant mouse in comparison to the Ml, M2, and M3 molars 
present in the wt mouse in Fig. 14L. Fig. 140 shows tooth abnormalities in the Wise mutant 
mouse. The Ml and M2 molar teeth are fused together. Moreover, there is a reversal of the 
1 5 order of molar bone patterning, wherein an M3/M2- 1 pattern appears in the Wise mutant, in 

contrast to the wild type’s M1/M2/M3 pattern. Occasionally, an additional M4 molar tooth 
appears in the Wise mutant. 

It was observed that Wise mutant mice possessed tooth abnormalities. The incisors 
occurred in duplicate number in comparison with wt mice, and these teeth required weekly 
20 clipping from the weaning stage onwards. In addition, the molars also displayed abnormal 

patterning. The three molars were often found in reverse orientation and also showed fusion of 
Ml and M2. In contrast to Wise mice, Sost human mutations did not display these molar and 
incisor tooth phenotypic abnormalities, probably because of the differences in Sost and Wise 
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gene expression distributions in bone. Thus, Sost was expressed in the polarized odontoblasts 
and the surrounding osteoblasts. Wise, on the other hand, is expressed in the dental follicle 
surrounding the tooth bud and in the incisors. Thus, Sost and Wise were expressed in 
complementary cell types, wherein differing tooth and eye phenotypic expression patterns are 
5 anticipated and observed in Sost human mutations and Wise mutants. 

Example 18. 

Plasmid vectors containing Wise nucleic acid sequences were prepared for the purpose of 
producing Wise proteins and polypeptides. Sost vectors were similarly prepared for the purpose 
of producing Sost proteins and polypeptides. The expression vector, pET-28b (Novagen pET 
10 System Manual), was used for the expression of Wise and Sost, LRP5 and LRP6 sequences. 

This plasmid utilizes the phage T7<pl0 gene promotor. This promotor is not recognized by E. coli 
DNA dependent RNA polymerase, and thus will not produce substantial levels of the 
polypeptide unless T7 RNA polymerase is present. Strain BL21 (DE3) contains a lysogenic X 
phage that encodes the required polymerase under control of the lacUV5 promotor. A 
1 5 recombinant protein that was made was the intact Wise, Sost, LRP5 or LRP6 proteins. The Wise 
pET vector which was created by placing an EcoRI-HindHI fragment containing chick Wise 
cDNA into the pET28B vector which was then digested with EcoRI-HindlEt. Extra amino acids 
5’ to Wise Start, ATG were removed, along with extra amino acids 3’ to the Wise stop codon. 
The Sost pET vector was created by placing a BamHI-XhoI fragment containing mouse Sost 
20 cDNA into pET BamHI-XhoI. The amino acids from the 5’ and V ends to the Sost coding 
region were removed using mutagenesis. The 3’ amino acids were deleted and the missing 
ELENAY was inserted at the 3* end. 



76 




WO 03/106657 



PCT/US03/19260 



Example 19. 

In this Example, the method used for protein production for Wise, Sost, LRP5, and LRP6 
polypeptides in HEK293 mammalian cells is outlined briefly. PCS2+ Sost-FLAG, PCS2+ Wise- 
FLAG, or PCS2+ LRP6 IgG, PCS2+LRP5-Myc DNA was transfected into the HEK293 cells 
5 using FuGENE 6 Transfection Reagent (1 0 pg DNA/100 mm plate) (Roche Diagnostics Corp., 
Indianapolis, IN). The FuGENE reagent is a multi-component lipid-based tranfection reagent 
that complexes with and transports DNA into the cell during transfection. Adherent cells were 
plated one day before transfection, and freshly passaged HEK293 suspension cells were 
prepared. FuGENE 6 reagentrDNA ratios of 3:2, 3:1 and 6:1 were used to transfect HEK293 
10 suspension cells. 

After incubation, cell supernatants, containing the polypeptide of interest (Wise, Sost, 
LRP5, LRP6), were collected on days 1, 2, 3, and 4. Polypeptide-containing supernatants were 
concentrated by Amicon Ultra- 1 5 column passage (20 ml to 500 pi). Some aliquots were frozen, 
and other aliquots were used in Western blot and immunoprecipitation quantitation and 
15 characterizations using standard methodologies. Mixtures of Wise and LRP5, Wise and LRP6, 
Sost and LRP5, and Sost and LRP6 were analyzed for binding by immunoprecipitation and 
Western blot analysis. See SuperSignal West Dura Western Blotting Kit (Pierce, Rockford, IL), 
Trans-Blot SD Semi-Dry Electrophoretic Transfer and Mini-PROTEAN 3 Electrophoresis (Bio- 
Rad Labs., Richmond, CA), Hybond - P PVDF Membrane for protein transfer (Amersham 
20 Pharmacia Biotech), Chroma Spin Columns (Clontech, Palo Alto, CA). 

Immunoprecipitation was performed with anti-Wise antibody, anti-Myc, anti-Flag, and 
protein G sepharose (Sigma, St. Louis, MO) or protein A sepharose (Repligen). Briefly, 
transfected cell supematents were prepared and 1-3 pg of antibody added. After incubation, 30 
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(il of protein G sepharose was added, incubated, and beads were centrifuged. Beads, containing 
antibody from supematents as the immunoprecipitate, were washed in buffer, then submitted to 
SDS-PAGE analysis and Western Blot analysis. Alternatively, immobilized antibody was used 
in immunoprecipitation of proteins. 

In Western Blots, electrophoresis was performed upon the cell supematent material 
above. After wash, water rinse, and equilibration of the PVDF membrane in transfer buffer, 
papers were sandwiched as follows: pre-soaked thick paper, membrane, gel, pre-soaked thick 
paper. Power was turned to 10V to 15V for 30 min. After transfer of protein to the HyBond-P 
PVDF membrane, the membrane was incubated in blocking buffer, rinsed, and incubated with 
antibody solution. After wash, a secondary antibody was added, washed, then ECL-plus added. 
After exposure of X-ray film, patterns were read. As such, protein production in PCS2+ 
transfected HEK293 cells was performed to support purification and characterization of Wise, 
Sost, LRP5, and LRP6 polypeptides. 

Example 20. 

A method for the production of large quantities of Wise and Sost polypeptides is 
described. Bacteria cells transfected with either the Wise or Sost genes can be grown. E. coli 
strain DME558 is grown on LB agar plates at 37°C. 

For PI transduction, a PI viral lysate of the E. coli strain DME558 is used to transduce a 
tetracycline resistance marker to strain BRE51 (Bremer, E., et al., FEMS Microbiol. Lett. 
33:173-178 (1986)) in which the entire OmpA gene is deleted (Silhavy, T. J., et al., Experiments 
with Gene Fusions, Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y. (1984)). Strain 
DME558, containing the tetracycline resistance marker in close proximity of the OmpA gene, is 
grown in LB medium until it reached a density of approximately 0.6 OD at 600 nm. One tenth of 
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a milliliter of 0.5 M CaCh is added to the 10 ml culture and 0. 1 ml of a solution containing lxlO 9 

PFUofPlvir- 

The culture is incubated for 3 hours at 37° C. After this time, the bacterial cell density is 
visibly reduced. 0.5 ml of chloroform is added and the phage culture is stored at 4° C. Because 
5 typically 1-2% of the E. coli chromosome can be packaged in each phage, the number of phage 

generated covers the entire bacterial host chromosome, including the tetracycline resistance 
marker close to the OmpA gene. 

Next, strain BRE5 1, which lacks the OmpA gene, can be grown in LB medium overnight 
at 37° C. The overnight culture is diluted 1:50 into fresh LB and grown for 2 hr. The cells are 
10 removed by centrifugation and resuspended in MC salts. 0.1 ml of the bacterial cells are mixed 
with 0.05 of the phage lysate described above and incubated for 20 min. at room temperature. 
Thereafter, an equal volume of 1 M sodium citrate is added and the bacterial cells are plated out 
onto LB plates containing 12.5 pg/ml of tetracycline. The plates are incubated overnight at 37° 

C. Tetracycline resistant (12 pg/ml) transductants are screened for lack of OmpA protein 
1 5 expression by SDS-P AGE and Western Blot analysis, as described below. The bacteria resistant 

to the antibiotic possess the tetracycline resistance gene integrated into the chromosome very 
near where the OmpA gene had been deleted from this strain. One particular strain was 
designated BRE-T r . 

A second round of phage production can be then carried out with the strain BRE-T r , 

20 using the same method as described above. Representatives of this phage population contain both 
the tetracycline resistance gene and the OmpA deletion. These phage are then collected and 
stored. These phage are used to infect E. coli BL21 (DE3). After infection, the bacteria contain 
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the tetracycline resistance marker. In addition, there is a high probability that the OmpA deletion 
is selected on the LB plates containing tetracycline. 

Colonies of bacteria obtained from plates are grown up separately in LB medium and 
tested for the presence of the Wise and Sost protein and OmpA protein as judged by antibody 
5 reactivity on SDS-PAGE western blots. 

The SDS-PAGE is a variation of Laemmli's method (Laemmli, U. K., Nature 227:680- 
685 (1970)) as described previously (Blake and Gotschlich, J. Exp. Med. 159:452-462 (1984)). 
Electrophoretic transfer to Immobilon P (Millipore Corp. Bedford, Mass.) is perfonned 
according to the methods of Towbin et al. (Towbin, H., et al., Proc. Natl. Acad. Sci. USA 
10 76:4350-4354 (1979)) with the exception that the paper is first wetted in methanol. The Western 

blots are probed with phosphatase conjugated reagents (Blake, M. S., et al., Analyt. Biochem. 
136:175-179(1984)). 

Example 21. 

The fusion constructs of Example 18 can be used to transform the expression strain BL21 
15 (DE3) AOmpA of Example 19. The transfonnation plates are cultured at 30°C. Colonies of both 

types are isolated from these plates and analyzed. It is generally found that virtually all 
transformants contained the desired plasmid DNA. 

Various fusion- Wise clones are then analyzed for protein expression. The clones are 
induced and grown in LB media containing 0.4% glucose and 1 1 8 pM carbenicillin instead of 
20 ampicillin with an aeration speed of 100 to 150 rpm and at about 30°C. The expression of the 
Wise protein is analyzed by loading 0. 1 ml of the culture of total E. coli proteins on an 8-16% 
gradient SDS gel. 
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E. coli strain BL21 (DE3) AOmpA [pNV-3] can be grown to mid-log phase (OD=0.6 at 
600 nm) in Luria broth. Isopropyl thiogalactoside is then added (0.4 mM final) and the cells were 
grown an additional three hours at 30°C. The cells are then harvested and washed with several 
volumes of TEN buffer (50 mM Tris-HCl, 0.2 M NaCl, 1 0 mM EDTA, pH=8.0) and the cell 
5 paste stored frozen at -75°C. 

For purification, about 3 grams of cells are thawed and suspended in 9 ml of TEN buffer. 
Lysozyme was added (Sigma, 0.25 mg/ml) deoxycholate (Sigma, 1.3 mg/ml) plus PMSF (Sigma, 
10 pg/ml) and the mixture was gently shaken for one hour at room temperature. During this time, 
the cells lyse and release DNA causing the solution to become viscous. DNase is then added 
10 (Sigma, 2 pg/ml) and the solution again mixed for one hour at room temperature. The mixture is 
then centrifuged at 15 K rpm in an SA-600 rotor for 30 minutes and the supernatant discarded. 
The pellet is twice suspended in 10 ml of TEN buffer and the supernatants discarded. The pellet 
is suspended in 10 ml of 8 M urea (Pierce) in TEN buffer. 

Alternatively, the pellet can be suspended in 1 0 ml of 6 M guanidine HC1 (Sigma) in 
15 TEN buffer. The mixture is gently stirred to break up any clumps. The suspension is sonicated 
for 20 minutes or until an even suspension is achieved. 10 ml of a 10% aqueous solution of 3,14- 
ZWITTERGENT is added and the solution is thoroughly mixed. The solution is again sonicated 
for 10 minutes. Any residual insoluble material is removed by centrifugation. 

This mixture is then applied to a 180.times.2.5 centimeter (cm) column of Sephacryl-300 
20 (Pharmacia) equilibrated in 1 00 mM Tris-HCl, 1 M NaCl, 1 0 mM EDTA, 20 mM CaCl 2 , 0.05% 
3,14-ZWITTERGENT, pH=8.0. The flow rate is maintained at 1 ml/min. Fractions of 10 ml are 
collected. Three dimensional conformation was restored in Wise during the gel filtration. The 
absorbance (OD — 280 nm) of each fraction is measured and those fractions containing protein 
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are subjected to SDS gel electrophoresis assay for Wise. Those fractions containing Wise are 
pooled and stored at 4°C for 3 weeks. During the incubation at 4°C, a slow conformational 
change occurs. The Wise protein remained in solution without the elevated levels of salt. The 
pooled fractions are then dialyzed against 50 mM Tris-HCl, 200 mM NaCl, 10 xnM EDTA, 

5 0.05% 3 , 1 4-ZWITTERGENT, pH = 8.0. This material is applied to a 2.5x cm Fast Flow Q 

Pharmacia col umn equilibrated in the same buffer. Any unbound protein is eluted with starting 
buffer. A linear 0.2 to 2.0 M NaCl gradient is then applied to the column. The Wise elution 
profile can be characterized. Fractions are assayed by SDS-PAGE and the purest fractions pooled 
and dialyzed against TEN buffer containing 0.05% 3, 1 4-ZWITTERGENT. Thus, cells 
1 0 transfected with the constructs can be isolated for Wise protein production. Similarly, Sost 

transfected cells can be isolated for Sost protein production. 

Example 22. 

The fami ly tree associations of relatedness between Sost, Wise, and other cysteine knot 
proteins were analyzed. Sost and Wise cysteine knot protein sequences were analyzed using 
1 5 BLAST, and all significant sequences were isolated. The cysteine knots from all sequences were 

aligned using the software T-Coffee and then analyzed with Phylip bootstrap neighbor joining 
methods. To determine chromosomal locations. Wise and Sost DNA sequences were compared 
against sequences in the mouse and Ensembl database 
(http://www.ensembl.org/Mus musculus/blastviewt . 

20 The BLAST program optionally filters out low-complexity regions from the search and 

assigns scores with well-defined statistical interpretation such that real matches of related 
sequences can be distinguished from random background hits. The default scoring matrix is 
BLOSUM62. The significance of each of the matches is given an Expect (E) score, defined as 
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the expected number of alignments between a random query sequence and a database of random 
sequences of the same “effective” length and number that will score as well. 

A Wise cDNA, (SEQ ID NO 1) was isolated and submitted to NCBI for BLAST 
sequencing. The Wise cDNA was comprised of 618 nucleic acids, corresponding to 206 amino 
5 acids in the wild type polypeptide molecule. 743,070 sequences were searched in the database. 
From this search, it was determined that Wise and Sost were related. Both genes had two exons 
and an intron. Exon 2 for both genes was 400 bp long and possessed two cysteine domains that 
were 70% identical. 

Fig. 9D shows the famil y tree relatedness between cysteine knot protein members Sost 
10 and Wise. In initial experiments, when the BLAST analysis was performed for Wise protein 
alone, only CCN family members (e.g.. Slit, Mucin) were obtained as related family members. 
When Sost alone was run, only DAN family members (e.g., Caronte, Gremlin) were determined 
to be related. However, when Sost and Wise BLAST analyses were performed together, the 
family tree was that depicted in Fig. 9D. In this analysis of cysteine knot protein relatedness, it 
1 5 was noted that the DAN family had only one cysteine knot motif. In contrast, the CCN family 

and Slit and Mucin family possessed ten different protein motifs. Other family proteins had an 
additional cysteine knot moiety. G and P are conserved. 

In Fig. 9D, the red dots indicate significant relatedness among cysteine knot proteins. 
Thus, Fig. 9D depicts the following family branch associations, wherein Sost and Wise are 
20 present in one branch. Nov, CTGF, Cyr61, and CeflO are present in one closely related branch 
to Sost and Wise. Cerberus, Caronte, and Gremlin are in a second closely related branch. The 
aforementioned three branches are more remotely related to the following branches: the Muc2, 
Apomucpig, and Muc58 branch; the VWF branch, and the Slit 1, Slit2, Slit3, Muc5AC, and 
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Gastmuc branch. Numerical values in the tree in Fig. 9D indicate a measure of the significance 
of protein associations. The closer a number is to 100, the more significant the association. 
Numerical values of less than 50 indicates insignificant associations. Thus, the numerical value 
of 97 between Sost and Wise is highly significant. 

5 Example 23. 

An in situ protocol for detection of gene expression in Sost mutant mice was conducted. 

3’ untranslated regions of the Sost gene were obtained. 

DNA from these 3’ translated gene regions were linearized from the vector, then clipped 
at the 5’ end. Subsequently, this sequence was transcribed to produce an antisense RNA 
10 molecule. The antisense RNA molecule was labeled with a deoxygenin (DIG) substrate tag. 

The DIG-labeled RNA was then utilized to bind to an embryo’s RNA. 

In preparation for staining, a whole embryo was dehydrated and then bleached at the 
pigment stage. The next day, the embryo was washed and treated with detergent to induce 
permeability in subsequent staining. When the DIG-labeled RNA was incubated with RNA from 
15 an embryo, a purple-blue color was developed in whole embryo staining in the presence of 
alkaline phosphatase, NBT and BCIP. Using this procedure, Sost expression in whole embryo 
tissue was characterized. 

Example 24. 

A chick Wise pET28b vector was made. The Novagen pET28b(+) vectors used 
20 contained fl origin, N-terminal histidine, T7, and optional C-terminal histidine tags. Single- 
stranded sequencing was performed using the T7 terminator primer. An EcoR I-HinD III nucleic 
acid fragment was obtained from a chick Wise-containing pcDNA3.1-Myc-His vector for 
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insertion into the pET28b vector by established Novagen methods (Novagen, Madison, WI) 
described in various pET28b examples herein. 

Example 25. 

A mouse Sost pET28b vector was made. A Sost-V5 epitope-tagged version was utilized 
as a base construct for making the pET28b(+) construct. Subsequently, Sost was removed from 
the base construct using BamHI and Xhol enzymes and inserted into pET28b vectors according 
to Novagen methods as previously described. The Sost-containing preparation was expanded 
using the PCR method. Nucleic acids encoding thirteen excess amin o acids were removed 5’ 
from the start codon of the Sost nucleic acid sequence utilizing the Stratagene site-directed 
mutagenesis kit. Also removed were extra restriction enzyme sites adjacent to Xho or located at 
the 3’ end of Sost. Naturally occurring nucleic acids in Sost encoding the last six ELENAY 
amino acids were added using mutagenesis. 

Example 26. 

In this Example, the chick Wise-FLAG sequence was inserted into the pCS2+ vector by 
procedures discussed in Example 19. The chick Wise sequence was placed in the pCS2+ vector 
using the EcoRI and Spel/Xbal nucleases by cloning. The pCS2+ vector also contained T7, Clal, 
BamHI, Sp6, and CMV sites. The chick Wise polypeptide was expressed and used to determine 
binding to LRP and BMPs. 

Example 27. 

This Example briefly describes the insertion of a mouse Sost sequence into the 
pcDNA3.1/V5-His-TOPO® vector. This TOPO® vector includes a CMV promoter, T7 
promoter/priming site, multiple cloning site, V5 epitope, polyhistidine tag, SV40 promoter, 
neomycin resistance gene, and ampicillin resistance gene. Mutagenesis permitted creation of the 
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wild type Sost-V5 vector using the following steps: (1) addition of the sequence encoding six 
ELENAY amino acids, and (2) addition of the EcoR I site to the 5’ end of the Sost sequence. 
Example 28. 

Human wild type LRP6 and mutant LRP6-A3.4 gene constructs in the pET28b vector 
5 were created and characterized. These gene constructs can then be utilized for the production of 
the corresponding mutant LRP6-A3,4 protein molecule. After cloning the foregoing LRP6 gene 
construct into the pET28b vector by the method previously described in Example 3, the pET28b 
vector DNA was digested with BamHI and Xhol enzymes to yield the LRP6 sequence in soluble 
form for further characterization. This nucleic acid sequence was not linked to the 
10 transmembrane. 

The EcoRV site was then mutated within the vector backbone using the Stratagene II 
QuikChange XL-Site Directed mutagenesis kit. This kit’s procedure is used to make point 
mutations, amino acid substitutions, frame shift mutations, or insertion of single or multiple 
adjacent amino acids in Wise and Sost genes that encode polypeptides. The pET28 vector was 
15 digested with Xhol and EcoRV. The purified BamHI/EcoRV restriction enzyme fragment was 
cloned into pET28b. The first band corresponded to EGF1,2; and the second band corresponded 
to EGF3,4. The LRP6-derived EGF1,2 fragment was cloned into the pET28b vector containing 
BamHI and EcoRI sites by homologous recombination as previously described in Example 13. 
The Stratagene mutagenesis kit was used to obtain mutations in the pET28b vector containing 
20 the LRP6-derived EGFl,2 sequence. Subsequently, Xhol, Notl and EcoRV sites were 
introduced into the multiple cloning site of the pET28b vector. These sites permitted opening of 
the circular nucleic acid sequence with EcoRV and BamH endonucleases to allow insertion of 
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the LRP6-derived EGF1,2 fragment into the pET28b vector. LRP6-A3.4 protein was then 
expressed from the pET28b vector. 

Example 29. 

This Example relates to the creation of the human LRP5A3,4 mutant-containing pET28b 
5 vector. Similarly, an LRP5 A-4 mutant-containing pET-28b vector can be made. A human LRP5 
nucleic acid sequence inserted into the CS2+ vector was obtained. The coding sequence for 
LRP5 in this vector runs from the EcoRI site to the Xbal site. The intact LRP5 was obtained by 
digestion with EcoR I and Xba I nucleases. As in Example 18, the purified BamHI/Xbal 
fragment was then digested with the Xhol enzyme to yield two bands, corresponding to LRP5 
10 EGF1,2 and EGF3,4 fragments. As previously, the LRP5 EGF1,2 sequence was inserted into the 
p28b vector containing EcoRI and Xhol sites. Site-directed mutagenesis was used to (1) remove 
the stop codon 5’ to the actual start site and (2) delete extraneous nucleic acids located 5’ to the 
start of the LRP sequence. The LRP A3-4 and LRP A3-4 vector subsequently can be used to 
independently transfect E. coli cells for production of LRP A3-4 and LRP A3-4 polypeptide 
15 molecules respectively. 

Example 30. 

This Example relates to the creation of the secreted LRP5-myc CS2+ vector. The human 
LRP5 containing pCS2 vector was obtained. Stratagen site-directed mutagenesis resulted in the 
following sequence modifications: (1) addition of the Myc tag upstream of the transmembrane 
20 domain, and (2) addition of Xbal and Xhol sites flanking the Myc tag region. Removal of the 
LRP5 sequence encoding the region that tethers the protein to the membrane was performed by 
digestion with Xbal nuclease. The resultant religated nucleic acid sequence encoded a secreted 
form of LRP5 , lacking the tethered portion. 
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Example 31. 

Hybridoma cell lines were prepared that can secrete monoclonal antibodies reactive with 
Wise wild type proteins, polypeptides, whole molecules, and fragments. The technology for 
producing monoclonal antibodies is well known. See generally E. A. Lemer, “How To Make A 
5 Hybridoma”, Yale J. Biol. Med., 54, pp. 387-402 (1981); M. L. Gefter et al, “A Simple Method 
For Polythylene Glycol-Promoted Hybridization Of Mouse Myeloma Cells”, Somatic Cell 
Genet., 3, pp. 231-36 (1977). Briefly, murine X63AG8.653 myeloma cells are fused to 
lymphocytes isolated from spleens of mice immunized with a preparation comprising of Wise 
polypeptide (e.g., wild type Wise polypeptide SEQ ID NOS 45, 114-119), and the culture 
10 supernatants of the resulting hybridoma cells are screened as described herein for anti-Wise 
antibody binding activity. The myeloma cell line is HAT-sensitive, wherein growth in HAT 
medium selects for growth of HAT-resistant hybridoma cells. 

To prepare Wise protein Immunogen, KLH-Immunogen is made. Wise Immunogen may 
be derived from Wise proteins or polypeptides. Representative Wise wild type proteins and 
15 polypeptides are SEQ ID NOs 45, 52, 104-106, and representative Wise mutant polypeptides are 
SEQ ID NOs 114-119. Each Balb/c mouse is immunized subcutaneously with 0.2 ml of a 
preparation containing about 100 pg of Wise polypeptide in PBS (“Immunogen”) mixed 1 : 1 with 
Complete Freund’s Adjuvant (CFA). Wise polypeptide was produced according to the method 
described in Examples 20-21. The Wise Immunogen polypeptide can be derived from wild type 
20 Wise molecules, as specifically described in SEQ ID NOs 45, 52, 104-106, 114-119. Shortened 
Wise polypeptide molecules are SEQ ID NOs 115-119. Three days after the final booster 
injection, mice are exsanguinated, antisera titrated, and isolated spleen cells are fused with the 
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non-secreting mouse myeloma cell line, SP2/0 Ag 14 (ATCC Designation CRL 8287). 
Thielmans, K., et al., J. Immunol. 133:495 (1984). 

Prior to fusing, the resultant mouse antisera are titered to determine the concentration of 
anti- Wise antibodies made by each mouse. Pre-immune sera noted above are diluted in the same 
5 manner as the immune sera and used as controls. Microtiter wells are coated with 1.5 |ig of 
BSA-Wise antigen prepared by incubating bovine serum albumin (BSA from Calbiochem, 
Catalog #12657, as described by Makita et al., J. Biol. Chem., 267(8), pp. 5133-5138 (1992). 
The antigen coated wells are sealed with Mylar sealing tape (Coming) and incubated overnight at 
4°C. The microtiter plates are subsequently washed and blocked in a BSA-containing solution. 

10 After incubation, the microtiter plates are washed and 100 pi of a goat anti-mouse IgG (gamma 
chain specific) horseradish peroxidase-conjugated antibody (Sigma) is added to all wells and 
incubated. Ortho-phenylenediamine (OPD) Peroxidase Substrate (Sigma) is added to all wells 
and incubated. After the incubation period, the plates are read at 450 nm on a microtiter plate 
reader. 

15 Anti- Wise antibodies are further characterized by their reactivity with the mouse bone, 

tooth, kidney, and other tissue, including but not limited to osteoblasts and osteoclasts. 
Monoclonal or polyclonal anti- Wise antibodies can be tested in an immunohistological assay 
using tissues, biochemically in an iirummoprecipitation assay, and functionally in a Wnt pathway 
activation or inhi bition assay. Briefly, anti-Wise antibodies are tested for reactivity with a panel 

20 of mouse sectioned or whole mount tissues and by immunofluorescence staining with fluorescein 
or rhodamine conjugated goat anti-mouse or rabbit immunoglobulin heavy or light chain 
reagents (TAGO, Burlingame, CA) using standard techniques. See Thielmans, K., et al., J. 
Immunol. 133:495 (1984) and Samoszuk, M.K., et al, Hybridoma 6:605 (1987). Other 
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colorimetric imm unological reagents may be utilized in this immunohistological method. 
Alternatively, tissue-derived cell suspensions can be analyzed by either fluorescence microscopy 
or flow cytometry using a fluorescence activated cell sorter (Becton Dickinson FAXS 440, 
Mountain View, CA). 

5 In a biochemical functional assay, anti-Wise antibody may be used to bind Wise protein 

or polypeptide, thereby inhibiting binding of Wise to LRP. Wise-FLAG and LRP-MYC 
reagents are made such that addition of anti- Wise antibody prevents Wise binding to LRP. In 
addition, anti- Wise antibody may immunoprecipitate Wise-FLAG, forming an antibody-antigen 
complex that is then detectable on Western blot analysis. Therefore, this assay may be used to 
10 detect anti-LRP antibody activity in functional inhibition of Wise-LRP binding. This functional 
assay is used as a screening tool to obtain antibodies, both monoclonal and polyclonal, which 
functionally bind to Wise protein in vitro and in vivo and prevent Wise binding to LRP. 
Similarly, anti-LRP antibodies may be screened. It is predicted that such therapeutic anti-Wise 
antibodies and anti-LRP antibodies can be used in vitro and in vivo to increase osteoblast number 
1 5 and bone mineral density and bone deposition. 

In a luciferase assay, anti-Wise antibody may function to activate the Wnt pathway. 
Here, Human293 cells are used wherein anti-Wise antibody binds to Wise and prevents such 
Wnt pathway inhibition. 

Upon completion of testing of anti-Wise antibodies in at least one of the above assays, 
20 those mouse sera and rhybridoma clones producing monoclonal antibodies that are reactive 
against Wise present in bone cells (osteoblasts, osteoclasts) can be selected for further expansion 
and processing. Goat antisera containing polyclonal antibodies reactive against Wise can also be 
produced. 
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Hybridoma production can be carried out by fusing the mouse spleen cells with the 
myeloma X63AG8.653 cell line by the procedure described in Harlow, E. and D. Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. The Sp-2/0 myeloma 
cell line may also be used. Briefly, spleen cells are mixed with HAT-sensitive X63AG8.653 
5 myeloma cells and fused with polyethylene glycol (PEG) (e.g., 50% PEG 4000, Sigma 
Chemicals). Subsequent to fusion of spleen cells with the myeloma cell line, 1 drop of the 50 ml 
fusion mixture is added to each of 96 wells in 10 microwell cell culture plates (Coming). After 
culture of clones in selection media, hybridoma cultures are screened for antibody production to 
Wise antigen as follows: 

10 Wise-polypeptide coated wells are prepared. Further, BSA is coated on wells following 

the same coating procedure as with BSA- Wise to detect any nonspecific binding, The antigen 
coated plates are used to screen cell culture supemates from each of the parental cultures. The 
parental supemates are added to one well of BSA- Wise-coated microtiter plate and to one well of 
BSA coated plate. The plates are incubated and washed. Goat anti-mouse IgG (gamma chanin 
15 specific) horseradish peroxidase-conjugated antibody is added to each well. Parental cultures are 
identified that produce absorbance readings exceeding 0.3 O.D. on the BSA- Wise wells and no 
reactivity on the BSA coated wells. The latter parental cultures are expanded in culture in 24 
well macrowell plates (Coming) and upon further supematant/antibody evaluation, three parental 
cultures are re-cloned (secondary cloning). Following a procedure described in Harlow and 
20 Lane, supra, the parental cultures are diluted in KPMI 1640 culture medium containing 20% fetal 
bovine serum to give a cell density of 0.5-10 cells per well on wells that are precultured with 
splenocyte feeder cells. 
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After two weeks parental cell culture superaates are tested to determine the wells that are 
positive for monoclonal anti-Wise antibody activity using the screening procedure above. 
Positive wells are cloned and subcloned. Clonal cultures can be identified with high viability 
and producing the highest titer antibody to BSA-Wise in the aforementioned antibody scre enin g 
assay. Secondary and tertiary subcloning of the latter is done to assure monoclonality and 
stability of the resultant clones. Comparative affinity analysis may be performed in accordance 
with Macdonald et al. (Macdonald, R. A. et al. 1988. Journal of Immunological Methods, 
106:191-194). The cells from each culture are prepared in accordance with Harlow and Lane, 
supra, for frozen storage in ampoules in liquid nitrogen. Each single clone is expanded in culture 
and adapted to a protein-free medium (MaxiCell/Hybridoma-PF Medium, Cat. No. N10105, 
Atlanta Biologicals, Norcross, Ga.) for monoclonal antibody production. Thus, anti-Wise 
monoclonal antibodies are prepared that can be utilized in subsequently described bone 
deposition experiments. 

Next, monoclonal antibodies from subclones can be tested against Wise wild type and 
mutant polypeptides for binding by direct ELISA and competition ELISA methods. For direct 
ELISA, BSA-Wise is coated on microtiter plates, the unbound sites are blocked by incubation 
with Assay Buffer (25 mM borate, pH 8.0, 150 mM NaCl, 0.01% EDTA and 1% BSA). The 
plate is washed 6X and increasing concentrations of monoclonal antibody (mAb) in Assay 
Buffer are added. After this incubation, the plate is again washed and incubated with alkaline- 
phosphates labeled goat anti-mouse antibodies (Cappel, Durham, N.C.) diluted 1:1000 in Assay 
Buffer. The unbound antibodies are removed by extensive washing and the bound antibodies are 
detected by addition of p-nitrophenylphosphate (PNPP). The optical density at 410 nm is 
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The competition ELISA can be perfonned by pre-coating microtiter plates with BSA- 
Wise wild type and mutant polypeptides and blocking with Assay Buffer. The plate is washed, 
and monoclonal anti- Wise antibody is added with increasing concentrations of the Wise wild 
type and mutant polypeptide antigen competitors, simultaneously incubating the mixture for 1 hr 
5 at 37° C. The unbound materials are removed by extensive washing and the bound mAb is 
detected with alkaline phosphatase labeled anti-mouse antibodies similar to the direct ELISA 
method above. All washes are in TBS-T wash solution; all incubations proceeded for 1 hr at 
37° C. It is predicted that monoclonal antibodies directed against Wise immunogen will bind 
specifically to Wise wild type molecules. Such anti-Wise monoclonal antibodies, depending on 
10 their reactivity profiles, may or may not bind to Wise mutant molecules that do not bind to LRP. 

Fab fragments of anti- Wise antibodies can be prepared. After purification of anti-Wise 
IgG antibody, Fab fragments are prepared by papain cleavage. Mercuripapain is pre-activated 
with lOmM cysteine in 1.25 MM EDTA for 15 min at 37° C, then added to the IgG antibody (5- 
10 m g/ ml) at a 1:50 to 1:200 (w/w) ration of enzyme to antibody. The period of incubation at 
15 37° C ranged between 15 min to 5 hours to determine the optimum time of incubation for 

maximal Fab yield. Addition of iodacetamide (20 - 50 mM) stopped the cleavage process. 
Conditions are optimized by SDS-PAGE. analysis of resultant reaction products. 

Thus, anti- Wise monoclonal antibodies and Fab “mini-antibody” fragments are prepared 
that can be utilized in subsequently described experiments below wherein such antibodies are 
20 delivered in liposomes to bone cells (e.g., osteoblasts) for the purpose of increasing bone 
deposition and bone min eral density in vitro and in vivo. Anti-Wise Fab fragments are predicted 
to have greater anti-Wise inhibitory activity than whole anti-Wise antibody. Both anti-Wise 
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antibodies and their corresponding Fab fragments are expected to bind to Wise molecules in 
osteoblasts and prevent Wise molecule binding to LRP molecules (e g., LRP5, 6). 

Example 32. 

Hybridoma cell lines can be prepared that can secrete monoclonal antibodies reactive 
5 with Sost wild type proteins, polypeptides, whole molecules, and fragments according to the 
procedure described in Example 3 1 above. Briefly, murine myeloma cells are fused with murine 
splenic lymphocytes from mice immunized with Sost-derived antigen. Hybridomas making 
monoclonal antibodies reactive against Sost antigen are selected, grown, and monoclonal 
antibodies can then be screened with Sost antigen in EIA assays, histological tissue staining 
10 assays, immunoprecipitation assays, and functional assays as previously described. Fab 
fragments of anti-Sost antibodies can be prepared by standard papain and pepsin enzymatic 
digestion methods. 

Example 33. 

This Example relates to detection and analysis of the wild type, and also genetically 
15 modified, Wise cysteine knot regions in mammalian cells. Similarly, detection and analysis of 
the Sost cysteine knot region from wild type or genetically modified cells may be executed. In 
this procedure, murine C57BL/6 osteoblasts, producing Wise polypeptide are isolated. Other 
isolated or cultured mammalian cells can be used. Genetically modified Wise molecules can be 
made as presented in Example 18-21, wherein the stop codon in the Wise Neo-lacZ cassette, 
20 which is subsequently inserted into ES cells, encodes a truncated Exon 2 polypeptide product 
that comprises part of the cysteine knot region of Wise. After PCR amplification of these 
shortened Wise nucleic acid sequences by standard molecular biology cloning techniques, such 
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sequences are placed on Southern blots for gDNA and on Northern blots for fflRNA species. J. 
Sambrook and DAV. Russell, Molecular Cloning: A Laboratory Manual, 3 rd edition (2001). 

More specifically. Wise gene nucleic acid fragment sequences for SEQ ID NOs 1-5 and 
126 - 128 ma y be made and amplified by standard PCR technologies. These Wise nucleic acid 
5 sequences encode corresponding polypeptides. A smaller Wise gene DNA or RNA probe 

sequence corresponding to SEQ ID NO 1 can be synthesized (see SEQ ID Nos 136-140). 

Alternatively, site specific mutagenesis or in vitro transcription methods may be utilized. The 
DNA probe can then be labeled with P-32 cytosine (CTP). Alternatively, C-14, H-3, or other 
radiolabels or nonradioactive labels (e.g., DIG) may be used. In addition, the RNA probe can be 
10 labeled with P-32 uracil. Once Wise DNA probes are labeled with P-32 cytosine, these 

radiolabeled probes may be hybridized to nucleic acids extracted from Wise-containing cells to 
characterize such Wise genes after Southern blot analysis. Similarly, radiolabeled Wise RNA 
probes may be hybridized to nucleic acids from Wise-containing cell extracts. It was observed 
that these Wise RNA fragments detected the presence of Wise nucleic acid sequences in the cell 
15 extracts. 

Example 34. 

Wise antigens to be prepared for immunization and to be used as standards in 
immunoassays include, but are not limited to. Wise wild type polypeptide whole molecule and 
polypeptide fragments. In addition, the corresponding Wise-derived nucleic acid molecules to 
20 the aforementioned polypeptide molecules were produced as antigens for immunizations and 
standards. Both Wise-derived polypeptide and nucleic acid antigens are prepared as previously 
described herein. 
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Goat and rabbit polyclonal antibodies and mouse monoclonal antibodies to the Wise- 
derived wild type and mutant polypeptide and nucleic acid molecules are prepared by methods 
that are known to those of skill in the art. E. Harlow and D. Lane, Antibodies; A Laboratory 
Manual, Cold Spring Harbor Laboratory, New York, 1988. Similarly, goat and rabbit polyclonal 
5 antibodies and mouse monoclonal antibodies may be made to Sost-derived wild type and mutant 
polypeptides and nucleic acid molecules. The procedure for production of monoclonal 
antibodies to specific antigens has been described in detail herein. Once monoclonal and 
polyclonal antibodies to Wise-derived polypeptide and nucleic acid molecules have been mads , 
they can be utilized in immunodiagnostics kit assays for the detection and quantitation of the 
10 Wise-derived molecules. 

Example 35. 

A Sost-specific monoclonal antibody can be made by the procedure as delineated in 
Examples 32 and 33. Sost-specific monoclonal antibodies may be made against Sost wild type 
and mutant proteins and polypeptides. These antibodies would inhibit the binding of Sost to 
15 LRPs. 

Example 36. 

This Example relates to the production of monoclonal antibody to the terminus region of 
LRP5 which binds to Wise protein. This LRP5 terminus region also binds to Sost protein. The 
anti-LRP5 antibody is predicted to inhibit binding of Wise to LRP5 and thereby result in 
20 phenotypic changes such as increased osteoblast number, increased bone mineral density and 
bone deposition, and tooth and ocular phenotypic changes. Similarly, the anti-LRP5 antibody is 
predicted to inhibit binding of Sost to LRP5, resulting in similar phenotypic c han ges 
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LRP 5 A3-4 mutants are made as described in Examples 28 and 29. Such LRP5 A3-4 
mutant nucleic acid sequences can be inserted into either p28b vectors as described in Examples 
28 and 29, orNeo-lacZ cassettes (without stop codons) as described in Example 13. E. coli cells 
containing the p28b vector with the LRP5 mutation, and ES cells containing the Neo-lacZ 
5 cassette with the same mutation are cultured, lysed, and LRP5 A3-4 purified. 

Monoclonal antibody can be made to LRP5 by immuniz ation of mice with LRP5 as 
described in Example 32, hybridization of LRP5 immunized mouse splenic lymphocytes with 
HAT-sensitive myeloma cells, and selection of HAT-resistant hybridoma cells secreting 
antibodies that bind LRP5. Once clones are identified that secrete antibody binding to LRP5, 
10 clones are futher screened for failure to bind LRP5 A3-4 in EIA and functional assays as 
described in Example 32. Such hybridoma clones that bind to wild type LRP5 molecules yet do 
not bind to LRP5 A3-4 molecules are deemed to be putative anti-LRP5 A3-4 region-epitope 
specific antibodies (LRP5 A3-4). Photoreactive chemical conjugation of H3 -radiolabeled 
antibody combining sites to the LRP5 molecule can verify this antibody-specific attachment to 
15 the terminal amino acid sequence of LRP5. 

Example 37. 

This Example relates to the production of monoclonal antibody to the terminus region of 
LRP6 which binds to Wise protein. The anti-LRP6 antibody is predicted to inhibit binding of 
Wise to LRP6 and thereby result in phenotypic changes such as increased osteoblast number, 
20 increased bone mineral density and bone deposition, and tooth and ocular phenotypic changes. 
Similarly, the anti-LRP6 antibody is predicted to inhibit binding of Sost to LRP6, resulting in 
similar phenotypic changes. 
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LRP 6 A3-4 mutants are made as described in Examples 28-29. Such LRP 6 A3-4 mutant 
nucleic acid sequences can be inserted into either p28b vectors as described in Examples 28-29, 
or Neo-lacZ cassettes (without stop codons) as described in Examples 13. E. coli cells 
containing the p28b vector with the LRP6 mutation, and ES cells containing the Neo-lacZ 
cassette with the same mutation are cultured, lysed, and LRP6 A3 -4 purified. 

Monoclonal antibody can be made to LRP6 by immunization of mice with LRP6 as 
described in Example 32, hybridization of LRP6 immunized mouse splenic lymphocytes with 
HAT-sensitive myeloma cells, and selection of HAT-resistant hybridoma cells secreting 
antibodies that bind LRP6. Once clones are identified that secrete antibody binding to LRP6, 
clones are further screened for failure to bind LRP 6 A3-4 in EIA and functional assays as 
described in Example 32. Such hybridoma clones that bind to wild type LRP6 molecules yet do 
not bind to LRP 6 A3-4 molecules are deemed to be putative anti-LRP6 A3-4 region-epitope 
specific antibodies (LRP6 A3-4). Photoreactive chemical conjugation of H3 -radiolabeled 
antibody combining sites to the LRP6 molecule can verify this antibody-specific attachment to 
the terminal amino acid sequence of LRP6. 

Example 38. 

This Example relates to the production of biotinylated liposomes which are then linked to 
monoclonal antibodies specific for osteoblasts through an avidih linkage. These anti-osteoblast 
antibody-armed liposomes can be utilized to deliver encapsulated anti-Wise antibody to 
osteoblasts. Similarly, encapsulated anti-Sost antibody may be made and delivered to 
osteoblasts. Liposomes may be armed with anti-osteoblast (anti-OB) antibodies that react with 
either mouse or human osteoblasts as described herein. Delivery of anti- Wise antibodies to 
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osteoblasts using encapsulated liposomes is anticipated to result in increased osteoblast growth 
and proliferation with concommitant increased bone deposition. 

Biotinylated phospholipids are initially prepared. Biotinylated phospholipids are 
prepared by dissolving phosphatidylethanolamine (PE, 5.1 mg) or phosphatidylserine (PS, 3.9 
5 mg) in a solution (170 pi for PE; 130 pi for PS) of chloroform-methanol (2:1) with biotinyl N- 
hydroxysuccinimide ester (BNHS, 3.3. mg) (Sigma Chemicals, St. Louis, MO). 10 pi is added 
of a chloroform solution containing 15% (v/v) triethylamine, After a two hour incubation of the 
reaction mixture at ambient room temperature (18° C), the crude mixture is stored at -70° C. 

The crude biotinylatedlipid is then purified by high-performance liquid chromatography 
10 (HPLC) using a Waters system (Waters Associates, Milford, MA) with two solvent delivery 
units (M-45 and Model 510) and a Model 680 gradient controller. Separations are performed 
using a stainless steel column (250 x 4.6 mm i.d.) packed with 5 pm Lichrosorb Si- 100 silica 
(Merck, Darmstadt, Germany) at room temperature with a flow rate of 1 ml/min. After a first 
wash with solvent A (n-hexane/2-propanol/sater in a ratio of 60:80:14, v/v/v). Solvent B (n- 
1 5 hexane/2-propanolAvater 60:80:7, v/v/v) is added until a new baseline is stabilized. 

10 pi of the crude biotinylated lipid starting reaction mixture containing 390 nmol lipid 
is applied to the HPLC column using a Hamilton syringe, and the elution is monitored utilizing 
an M-441 UV detector (214 nm). The column is eluted for 5 min with solvent A, then with a 20 
min linear gradient between 0 and 100% solvent B in A. Solvent B is then passed over the 
20 column until a stable baseline is obtained. 

The average retention times of BPE and BPS are 20.7 nun (17-22) and 27.1 min (26-28), 
respectively. The HPLC peaks are collected in a Gilson Microfractionator, and the eluted 
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material is pooled. The solvent is then evaporated under a stream of nitrogen, and the 
biotinylated lipid is stored at -70° C. 

Both the initial crude reaction mixture and the HPLC-purified BPE and BPS fractions are 
analyzed by thin-layer chromatography (TLC) in silica gel-coated plates (Riedel-de Haen, 
5 Germany). For BPE plates, a chloroform/methanol/water (80:25 :2) solution is used; and for BPS 
plates, a chloroform/methanol/acetic acid (30:4:3) solution is used. Phospholipid visualization 
occurs through one of three methods: (1) exposure to iodine vapors, (2) a biotin-specific spray 
(dimethylaminocinnamaldehyde) See D.B. McCormick and J.A. Roth Methods in Enzymology 
148 A: 3S3 (1987), or (3) a phosphate-specific spray. See V.E. Vaskovsky and E.Y. Kostetsky, J. 
10 Lipid Res. 9: 396(1968). All three staining methods reveal that BPE has an R f = 0.65, and BPS 
has an Rf= 0.55. 

Biotinylated liposomes are then prepared. Biotinylated phospholipids (BPE or BPS) are 
dissolved in chloroform/methanol (2:1) and molar equivalents of each corresponding lipid (BPE 
or BPS) are added to 12. mm x 75 mm glass tubes to yield the final percentage of biotinylated 
15 lipid desired ( e.g ., 5, 10, 20%). Concentrations of 0.01 to 1 mol% of total lipid are achieved. 

To prepare liposomes, the biotinylated lipid/native lipid mixture {e.g., 2 gmol of the stock 
lipid mixture in chloroform/methanol) is evaporated to dryness under a stream of nitrogen and 
then placed in a vacuum dessicator overnight. The lipid is resuspended by syringe injection 
{e.g., 50 pi lipid in chlordform/methanol into 1.0 ml PBS) in a final concentration of 1 mg/ml in 
20 PBS, pH 1.2-1 A, then sonicated under nitrogen in an ice-cooled chamber for 10 min in a 
Branson Sonifier Model 130. The resulting suspension is centrifuged at 10,000 rpm for 20 min 
and the biotinylated liposomes in the supernatant fraction used within 24 hours after preparation. 
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To encapsulate anti-Wise antibodies, the biotinylated lipid/native mixture is resuspended 
by injection (e.g., 50 |xl lipid in chloroform/methanol into 1.0 ml PBS) into an anti- Wise 
antibody-containing PBS solution. After sonication and centrifugation at 10,000 rpm for 20 
minutes, anti- Wise antibody-biotinylated liposomes are purified by one of the following 
5 procedures: (1) in one preferred procedure, liposome preparations are centrifuged at 13,000 x g 
in a microcentrifuge; pelleted liposomes are washed with PBS, and pelleted liposome fractions 
are resuspended in PBS buffer for use; (2) in another method, liposome preparations are passed 
over a Sephadex 200 column (Pharmacia, Piscataway, NJ) in PBS. The liposomes are eluted in 
the PBS void volume, with free protein and contaminants appearing in subsequent collection. 

10 Once the liposomes are prepared. Fab fragments of anti-osteoblast cell (anti-OB) 

antibodies must be prepared. Rat anti-mouse Thy-1 monoclonal antibody and mouse anti-human 
Thy-1 monoclonal antibody are obtained from Pharmingen (San Diego, CA). Thy 1 is known to 
be an expressed surface antigen on osteoblast cells. X-D Chen, et al. 5 Thy-1 Antigen Expression 
by Cells in the Osteoblast Lineage, J. Bone & Mineral Research 14(3): 362-375 (1999). Other 
15 suitable osteoblast-reactive antibodies have been described. See, e.g Aubin, J.E. et al. 
Monoclonal antibodies as Tools for Studying the Osteoblast Lineage, Microsc Res Tech 33:128- 
140; Bruder SP et al. (1996) Monoclonal Antibodies Selective for Human Osteogenic Cell 
Surface Antigens, Bone 21:225-235. After purification of anti-OB IgG antibody, Fab fragments 
are prepared by papain cleavage. Mercuripapain is pre-activated with lOmM cysteine in 1.25 
20 mM EDTA for 15 minutes at 37° C, then added to the IgG antibody (5-10 mg/ml) at a 1:50 to 
1:200 w/w) ratio of enzyme to antibody. The period of incubation at 37° C. ranged between 15 
minutes to 5 hours to determine the optimum time of incubation for maximal Fab yield. 
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Addition of iodoacetamide (20-50 mM) stopped the cleavage process. Conditions are optimized 
by SDS-PAGE analysis of resultant reaction products. 

Biotinylated Fab fragments of anti-OB antibodies are obtained by using an N- 
hydroxysuccinimidobiotin (NHS -Biotin, Sigma Chemical, St. Louis, MO). In this method, 2 mg 
5 of Fab fragments are dissolved in 1 ml of sodium phosphate buffer (PBS), pH 7.5-8. 5, in a 16 x 
125 mm test tube. Immediately before use, 1 mg of NHS-Biotin is dissolved in 1 ml 
dimethylformamide (DMF). 75 pi of the dissolved NHS-Biotin is added to the Fab containing 
test tube. The tube is incubated on ice (4° C) for 2 hours. The unreacted biotin may be removed 
by dialysis (e.g., Slide- A-Lyzer Dialysis Cassette) or with a D-Salting Column (Pierce Chemical, 
1 0 Rockford, IL). Alternative, unreacted biotin may be removed by centrifugation of the product at 

1000 x g for 15-30 minutes using a microconcentrator. After centrifugation, the sample is 
diluted in 0.1 M sodium phosphate, pH 7.0. The process can then be repeated twice more. The 
biotinylated protein may be stored at 4° C in 0.05% sodium azide prior to use. 

Finally, Fab-anti- Wise liposomes utilizing biotinylated Fab molecules, biotinylated 
15 liposomes and avidin are prepared. The biotinylated Fab fragments in PBS are mixed with a 
twenty-fold molar excess of egg white avidin (Vector labs, Burlingame, CA; Sigma Chemical, 
St. Louis, MO), incubated overnight at 4° C. The excess avidin is removed by passage of the 
mixture over anti-human light chain affinity columns (e.g., Pharmacia Sepharose 4B). Fab- 
biotin-avidin molecules are eluted with citrate buffer, pH-4.0, then pooled fractions are dialyzed 
20 against PBS, pH=7.0. A suspension of biotinylated anti-Wise antibody-containing liposomes is 
mixed with Fab-biotin-avidin solutions in PBS to yield avidin to free biotin ratios on the 
liposome surfaces of approximately 2:1, 5:1, 10:1, and 20:1 molar ratios. After incubation 
overnight at 4° C on a rotational shaker, liposomes are passed through a Pharmacia Sephadex G- 
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200 column. The Fab-anti-Wise liposomes are collected in the void volume and resuspended in 
PBS. 

Alternatively, biotinylated anti- Wise antibody-containing liposomes are mixed with a 
twenty-fold molar excess of strepafidin, incubated overnight at 4° C, then biotinylated-avidin 
5 liposomes are passed over the anti-human light chain affinity' column. Biotinylated-avidin anti- 
Wise liposomes are eluted with a citrate buffer, pH = 4.0, then pooled fractions are dialyzed 
against PBS, pH=7.0. After dialysis, biotinylated-avidin liposomes are mixed with biotinylated 
Fab fragments in PBS in the above approximate molar ratios. Similarly, after incubation 
overnight at 4° C on a rotational shaker, liposomes are passed through a Pharmacia Sephadex G- 
10 200 column. The Fab-Anti-Wise antibody liposomes are collected in the void volume and 

resuspended in PBS. 

Example 39. 

The present Example relates to in vitro treatment of mouse bone cells (e.g., osteoblasts 
and osteoclasts) by anti-Wise-specific Fab liposomes armed with anti-osteoblast antibody as 
15 prepared in Example 40. The anti- Wise antibody may have specificity for Wise whole molecule 
or polypeptides. Similarly, anti-Sost antibody may be encapsulated in liposomes to obtain 
osteoblast phenotypic effects in vitro. First, murine bone cells are purified by fluorescence 
activated cell sorting (FACS) using anti-bone marker antibodies. In addition, mouse bone cell 
osteoblasts can be prepared essentially as described by Takahashi et al., 1988 Endocrinology 
20 123:2600-2602; and by Tanaka et al., 1992 J. Bone Min Res. 7:S307, which are incorporated by 

reference herein. These bone cells are liquid nitrogen-cryopreserved in ampoules. 

Bone cells are separated by fluorescence activated cell sorting (FACS) utilizing the 
FACStar-PLUS flow cytometer (Becton Dickinson) equipped with two 5-watt argon ion lasers 
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and a tunable dye laser interfaced with a Digital Equipment Corporation Vas Station-4000/90 
computer and data collection/analysis software. Bone cells are prepared by suspension in MACS 
(magnetic sorting) buffer with fluorescein-conjugated antibody directed against mouse 
osteoblasts (DAKO, Carpenteria, CA) in a tube and vortexed. After incubation for 30 minu tes at 
4° C, cells are washed 3-5 times in MACS buffer, then centrifuged at 400 x g for 5 minutes at 
4° C. Cells are placed in MACS buffer at 4° C for separation in the FACStar flow cytometer. 
Mouse bone cells are separated on the basis of the fluorescence and size. Aliquots of purified 
murine osteoblasts and osteoclasts cells are tested for reactivity with anti-Wise antibodies in a 
fluorescence sandwich immunoassay with murine monoclonal anti-Wise antibody made 
according to the method of Example 32 and fluorescein-conjugated goat anti-mouse IgG 
antibody (H & L) (DAKO, Carpenteria, CA). Cells are stained for viability (>90%) by Trypan 
blue staining. 

Subsequent to viable bone cell isolation above, bone cells (primarily osteoblasts or 
osteoclasts) are incubated in vitro with anti-Wise antibody-containing liposomes. An aliquot of 
anti- Wise-liposome-bone cells are then lysed. Polypeptide molecules of the elysate are separated 
and characterized by SDS gel electrophoresis and Western blot analysis. Reduction of Wise 
binding to LRP in the presence of anti-Wise antibody in bone cells can be measured. 

It is predicted that anti-Wise antibody and anti-Wise Fab fragment molecules will both 
inhibit binding of wild type Wise to LRP5 in osteoblasts in vitro. In contrast, anti- Wise 
antibodies and fragments should not bind to osteoclasts, nor assert an effect on osteoclast 
activity (e.g., bone resorption). Correspondingly, based in part upon results described in 
Example 16 herein, it is expected that anti-Wise inhibition of Wise binding to LRP5 will result in 
increased growth and number of osteoblasts. Such increase in osteoblast number has previously 




WO 03/106657 



PCT/US03/19260 



been associated with concomitant increases in bone deposition and bone mineral density in vivo, 
as described in Example 16. Thus, treatment with anti-Wise liposomes is predicted to result in 
increased bone deposition and bone mineral density in in vivo mouse studies. 

Example 40. 

The present Example relates to in vivo treatment of nude mice implanted with murine 
bone cells (e.g., osteoblasts, osteoclasts) with anti-Wise antibody-containing liposomes. 
Congenitally athymic nude mice containing murine bone fragment implants can be used as a test 
system for assessing the anti-Wise antibody-containing liposomes on murine bone cell growth in 
vivo according to the procedure described herein. 

Congenitally athymic homozygous CD-I female nude scid/scid mice (SCID, Charles 
River Laboratories, Wilmington, MA) are housed in sterile cages, treated with antibiotics and 
give autoclaved food and water. At approximately 6-8 weeks old, SCID mice can be injected 
subcutaneously with cut fragments of femurs and tibias of allotypically different murine fetuses 
or immature pups. Balb/c mice can be used as bone donors. Intraperitoneal injection of mice 
with bone fragment marrow implants is an alternative rout of administration. These mice may 
now be referred to as “SCID-bone mice.” Murine implanted bone fragment marrow grafts are 
allowed to “take” for approximately 6-8 weeks prior to injection with anti-Wise antibodies. 
Fetal donor bone cell suspensions are analyzed for murine allotypic mar kers 

As previously described herein. Fab anti-Wise antibody-containing liposomes can be 
prepared. 0.5 - 5.0 x 10 6 bone osteoblast cells are suspended in 20 ml of complete RPMI-1640 
medium and injected with a Hamilton microliter syringe into each of the 6 - 8 week old murine 
bone marrow grafts of the SCID-bone mice, hi the first experiment. Fab anti-Wise antibody 
liposomes (200:1; 100:1, 50:1 liposomexell ratios) can be mixed together with bone cells prior 
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to injection in vivo. In the second experiment, bone cells can be injected into the bone fragment 
marrow grafts, then anti-Wise antibody-containing anti-osteoblast antibody-armed liposomes 
(200:1; 100:1; 50:1 liposomexell ratios) can be injected by several routes: (1) directly into the 
murine bone marrow, 4, 6, and 24 hr after murine bone fragment implantation; and (2) 
5 intravenously in the mouse tail vein at 0, 4, 6, and 25 hr after murine fragment implantation. 
Alternatively, and perhaps preferably, anti-Wise antibody-liposomes may be mixed with 
osteoblasts or osteoclasts prior to placement in operably contact with the implanted bone 
fragment. Controls would include anti-Wise antibody-containing liposomes wherein the 
attached arming antibody lacks osteoblast-binding specificity, and liposomes lacking anti-Wise 
10 antibody. ' 

The effect of anti-Wise antibody-liposome treatment on bone cells can then be assessed 
by the following procedure. Growth of bone cells (/. c . , osteoblasts, osteoclasts) can be analyzed 
by examining cells harvested from SCID-bone mouse bone fragment marrow implants at 1, 2, 4, 
8, 16, and 32 weeks after anti-Wise antibody-liposome injection. Harvested cells can be 
15 analyzed by flow cytometry in the FACScan system after suspension in complete RPMI-1640 
medium, washing in RPMI, lysing of red blood cells with ammonium chloride, and staining with 
immunofluorescent reagents. Immunofluorescence sandwich markers including fluorescein- or 
rhodamine-conjugated goat anti-mouse IgG (H & L) antibody can be used in conjunction with 
murine monoclonal anti- Wise anti-body. Histological sections of bone, bone marrow, spleen, 
20 lymph node, lung and other tissue can also be prepared 1, 2, 3, and 4 months after bone cell 
implantation, sectioned, and stained with immunofluorescence reagents described above or with 
hematoxylin and cosin-stained formalin-fixed and paraffin-embedded specimens compared with 
specimens from untreated, control SCID-bone mice in which no osteoblast or osteoclast cells are 
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injected. Si gnifi cantly, SCID-bone mice may be analyzed for treatment with anti-Wise antibody- 
liposomes to determine efficacy of such liposomes to increase in growth and number of 
osteoblasts which is expected to result in increased bone deposition in this in vivo SCID nude 
mouse model system. Moreover, SCID-bone mice may be used to assess anti-human Wise 
5 antibody treatment effects utilizing xenogeneic human bone fragment transfers into such SCID- 
bone mice as described herein. 

Example 41. 

This Example relates to injection of anti-Wise antibodies into the pups of the C57BL/6 
mouse strain to determine their positive effects on Wise-regulated phenotypes. Alternatively, the 
10 129 mouse strain may be used. Monoclonal and polyclonal anti-Wise antibodies specific for 

wild type Wise polypeptide molecules were made as described in Example 31 above. The 
antibody can be directed to the cysteine knot-containing region of Wise. Similarly, anti-Sost 
antibodies may be injected into mouse pups to determine phenotypic and therapeutic changes. 

In this procedure, C57BL/6 mouse pups are injected with therapeutic doses of anti-Wise 
15 antibody in a pharmaceutical carrier such as sterile endotoxin-free phosphate buffered saline 
(PBS) at 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20 days post partum. Alternatively, anti-Wise 
antibody Fab fragments may be used in a suitable pharmaceutical carrier medium. Bone mineral 
density of injected mice is compared to that of uninjected control mice as described in Example 
16. It is anticipated that anti- Wise antibody treatment will result in increased bone mineral 
20 density and increased bone deposition in injected mice as compared to controls. 

It is also predicted that anti-Wise antibody treatment will result in phenotypic changes in 
eyes and teeth as described in Wise mutant mice in Examples 15 and 17 above. Thus, anti- Wise 
antibody injected mice are expected to exhibit loss of optic nerve fibers and increased rod and 
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cone layers in the retina as shown in Example 15 in Wise mutant mice. Anti-Wise antibody 
injected mice are predicted to manifest molar and incisor tooth abnormalities similar to those of 
Wise mutant mice as demonstrated in Example 17. An additional incisor tooth phenotype not 
present in the wild type mouse may be observed. In addition, anti-Wise antibody injected mice 
5 may show an additional Ml molar tooth, with an additional associated root. Anti-Wise antibody 
injected mice may also exhibit reverse orientation patterning of molar teeth, with possible fusion 
of Ml and M2 teeth. 

Example 42. 

In this Example, kit components for detection and quantitation of Wise wild type and 
10 mutant polypeptides and fragments are described. Immunodiagnostics methodologies utilized in 
these kits are modifications of general and specific principles well known in the art E. Harlow 
and D. Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, New York, 
1988, and E.T. Maggio, Ed., Enzyme-Immunoassay, CRC Press, Florida, 1980 are incorporated 
by reference herein. 

15 Sandwich enzyme immunoassay kit components are as follows: 96-well microtiter plates 

coated with anti- Wise antibody, diluent buffer. Wise standards, horseradish peroxidase (HRP)- 
conjugated mouse anti-Wise antibody, ortho-phenylenediamine (OPD) substrate solution, 
containing H 2 Q 2 , and 2N sulfuric acid stop solution. 

Competitive enzyme immunoassay kit components are as follows: 96-well microtiter 
20 plates coated with wild type or variant Wise molecules, diluent buffer. Wise wild type and 
variant standards, horseradish peroxidase (HRP)-conjugated mouse anti-Wise antibody, ortho- 
phenylenediamine (OPD) substrate solution, containing H 2 O 2 , and 2N sulfuric acid stop solution. 
Similarly, Sost immunoassay kits may be prepared by substituting anti-Sost antibody for anti- 
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Wise antibody, and Sost standards for Wise standards as components in the above described 
Wise kit. 

Example 43. 

In this Example, an immunoprecipitation protocol and subsequent Western Blot protocol 
5 are described for analysis and characterization of various Wise-derived proteins and polypeptide 
molecules. Similarly, immunoprecipitation and Western blot analysis and characterization may 
be executed for Sost-derived proteins and polypeptide molecules. Western blot kits based on the 
methodology described herein may also be produced. 

Western blot kits will contain the following components: Wise-derived protein and 
10 polypeptide molecule standards, primary goat antibody against Wise, secondary alkaline 
phosphatase-conjugated anti-goat antibody, blocking buffer, diluent buffer, and substrate 
development solution. 

The immunoprecipitation protocol involves a technique for separation of Wise-derived 
polypeptide molecules from whole cell lysates or cell culture supernatants. Wise-derived 
15 polypeptide molecules may be wild type or mutant molecules; and these molecules may be 
obtained from mammalian cell cultures {e.g., osteoblasts) or from bacterial cells (e.g., E. coli) or 
mammalian cells. After immunoprecipitation binding to anti- Wise antibody and separation of 
these Wise-derived polypeptide molecules, the Wise molecules can be identified, biochemically 
characterized, and expression levels quantitated. Sost-derived polypeptide molecules may be 
20 similarly immunoprecipitated. 

In initial immunoprecipitation runs, approximately 5-10 Lig of anti- Wise-derived 
polypeptide molecule antibody is added to an Eppendorf tube co ntainin g the cold precleared 
lysate containing Wise polypeptides. Alternatively, antibodies recognizing the MYC tag may be 
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utilized for these immunoprecipitations of Wise polypeptides. Reduced and nonreduced Wise- 
derived polypeptide molecules are prepared to run alongside prestained molecular weight 
standards for use on SDS-PAGE gels. 

In the R&D System Immunostaining procedure, Western Blot membranes are blocked in 
5 Blocking Buffer, incubated with primary goat anti- Wise polypeptide antibody, incubated with 
secondary antibody (eg., alkaline phosphatase conjugated anti-goat IgG antibody'), incubated 
with Substrate Development solution, dried, and blocked in Blocking Buffer. Block unoccupied 
protein binding sites on membrane by placing membrane in Blocking Buffer on a rocker/shaker. 
Primary antibody (e.g., goat anti-Wise polypeptide molecule antibody) in Diluent Buffer is 
10 added to the membrane and incubated. After washing, incubate blots with 20 mL of secondary 
antibody (e.g., TAGO alkaline phosphatase-conjugated rabbit anti-goat IgG antibody) in Diluent 
Buffer and incubated. Wash membranes, incubate and then add Substrate Development Solution 
to membrane. Stop substrate development after incubation by pouring off Development Solution 
and rinsing membrane in deionized water. 

15 In summary, this Western blot methodology can be used to identify, biochemically and 

immunologically characterize, and quantitate Wise and Sost polypeptide molecules derived from 
wild type and/or mutants in both mammalian and bacterial cell culture systems. In addition. 
Western blot kits may be produced utilizing Wise-derived and Sost-derived molecule standards, 
antibodies, and kit components described and utilized in the above-described methodology, 

20 Example 44. 

In this Example, hybridization kits are described for the detection of Wise wild type and 
Wise variant nucleic acid sequences. Wise wild type and variant nucleic acid sequence 
molecules are prepared by either PCR methodology [Mullis, U.S. Pat. No. 4,683,195; Mullis, 
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4,683,202], including real time PCR techniques, or conventional cloning technology as described 
in Examples 19-20. Probe nucleic acid sequences can be produced in vectors as described 
previously. As alternatives to PCR methodology, isothermal techniques [Guatelli et al., 
Proceeding of the National Academy of Science 87: 1874-1878 (1990)], transcription based 
5 methods [Kwoh et al., Proceedings National Academy of Science 86: 1173-1177 (1989)], and 
QB replicase techniques [Mmiishkin et al., Nature 33: 473 (1988)] may be used. DNA or RNA 
primers are prepared containing desired Wise or Sost probe sequences. For example, a nucleic 
acid probe can be prepared to different portions of Wise nucleic acid sequences. Similarly, 
probes can be prepared for nucleic acid sequences that encode inactive Wise polypeptide variants 
10 that either do not bind to LRP5 or LRP6 or, alternatively, that, when inserted into mammalian 
cells, cause phenotypic increases in bone deposition or bone mineral density. [Kemp et al., 
Proceedings of the National Academy of Science 86: 2423-2427 (1989)]. 

Wise wild type molecule and Wise variant cDNA synthesis and DIG labeling is as 
follows: Heat 10-15 pgWise sample RNA with 1.7 pi random primers (3 ug/ul; Invitrogen Cat. 
15 No. 48190-011) and 15.9 pi H 2 O at 70° C. Snap cool on ice and centrifuge. To each reaction 
tube, add DIG-dCTP. Add Master mix as follows: First Strand Buffer, DTT, dNTPs (25 mM 
each dA/G/TTP, 10 mM dCTP), Superscript II (200 U/ul; Invitrogen Cat. No. 18064-014). 
Incubate reaction at 25° C, followed by 42° C incubation. 

While incubating the above reaction mixture, slides are prepared for hybridization as 
20 follows: Incubate the prehybridization solution in a Coplin jar at 63° C to equilibrate. Place 
slides in the pre-heated solution and incubate at 63° C. Prepare two staining troughs, one with 
MilhQ H 2 0 and the other with isopropanol. Place slides in slide rack and immerse in first trough 
to rinse in MilliQ H 2 0 with vigorous shaking. Transfer the rack into the second trough and rinse 
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in isopropanol. Dry slides by centrifugation on a microtiter plate rotor on absorbent cloth. Store 
slides in slide box prior to hybridization. 

Briefly centrifuge the labeling reaction tubes. Add 10 pi IN NaOH and heat at 70° C to 
hydrolyze the RNA. Neutralize by adding 1 N HC1. Using the MinElute PCR purification kit 
5 (Qiagen Cat. No. 28004), combine DIG-labeled cDNA samples in a single Eppendorf tube and 
add Buffer PB. Apply to MinElute column in collection tube and centrifuge. Purple coloration 
of the membrane indicates efficient labeling of both cDNA samples. Add 50 pi Buffer PE to 
MinElute column and centrifuge to dry the membrane. Add 10 pi MilliQ H 2 O pH 7-8.5 carefully 
to the center of the membrane and allow to stand for 1 min. Centrifuge to collect cDNA (yield ~ 
10 80%). Place the MinElute column into a fresh tube B. Add MilliQ H 2 O pH 7-8.5 to the center 

of the membrane and allow to stand for 1 min. Centrifuge at 13,000 rpm foT 1 min to collect 
residual cDNA. Transfer 4.5 pi from tube B to tube A (final volume 14.5 pi). 

For hybridization, the following procedure is used: Mix purified DIG sample with 

hybridization solution (DIG-labeled cDNA, filtered 20x SSC, filtered 2x SDS). Prepare a slide 
15 heating block. Preheat the hybridization chamber. Heat hybridization solution at 99° C for 2 
min to denature cDNA. In the meantime, prepare the slide and a 24 x 24 mm coverslip. When 
ready, immediately centrifuge the hybridization solution briefly, put the slide into the chamber, 
pipet SSC into each of the two wells of the chamber, and apply the solution onto the slide at the 
edge of the spotted area avoiding bubble formation by using curved-edge fine forceps to . set the 
20 coverslip in place. Close the chamber and immerse it in a 63°C waterbath. Incubate chambers 
overnight. 

Transfer slides one at a time from the chamber to the Coplin jar containing Wash A and 
let the coverslip fall off by gently moving the slide vertically in the solution. Once the coverslip 
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is removed, transfer the slide quickly to the rack in the trough of Wash A. When all slides are on 
the rack, wash by vigorous agitation for 5 min at room temperature. Transfer the slides quickly 
to the rack in the second trough containing Wash B. Wash by vigorous agitation for 3 min at 
room temperature. Transfer the rack to the third trough containing Wash B and wash by 
5 vigorous agitation for 3 min at room temperature. Dry slides and store in a slide box until 
sc annin g. 

The ScanArray Express (Perkin Elmer Life Sciences, Boston, MA) can be used to scan 
the slides. Alternatively, the Image Trak Eip-Fluorescence System (Perkin Elmer Life Sciences, 
Boston, MA) can be used for 96,384, or 1536 well plates. 

10 In summary, hybridization methodology and kits for the detection, identification, and 

quantification of Wise-associated nucleic acid sequences in cells are set forth herein. Using 
these methods, Wise wild type and mutant nucleic acid sequences can be identified, 
characterized, and quantified. In addition, kits may be produced utilizing Wise-derived nucleic 
acid molecule standards, antibodies, and kit components as described in the above methodology. 
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Thus, there has been shown and described novel methods and compositions related to 
Wise, Sost, and LRP, which influence ocular development, bone deposition, Wnt pathway, and 
tooth development, which fulfills all the objects and advantages sought therefore. It is apparent 
to those skilled in the art, however, that many changes, variations, modifications, and other uses 
10 and applications for the subject methods and compositions are possible, and also such changes, 
variations, modifications, and other uses and applications which do not depart from the spirit and 
scope of the invention are deemed to be covered by the invention, which is limited only by the 
claims which follow. 



123 




WO 03/106657 



PCT/US03/19260 



What is claimed is: 

1 . A family of isolated nucleic acid molecules which can influence at least one of the 
following: tooth development, Wnt pathway activation, bone deposition, or ocular development, 
wherein the family is selected from the group consisting of: 

5 (a) isolated nucleic acid molecule selected from the group consisting of SEQ ID 

NOs 1-8, 10-28, 96, 97, 108 - 111, 126, and 127, and complementary sequences thereof; 

(b) degenerate variants of the sequences of step a; 

(c) an isolated nucleic acid molecule that expresses a cysteine knot protein; and, 

(d) oligonucleotide fragments which are 70% homologous to Exon 2 of SEQ. ID. 

10 NO. 128. 

2. The isolated nucleic acid molecule of Claim 1(c), wherein the nucleic acid 
molecule is selected from the group consisting of Wise and Sost family member nucleic acid 
sequence molecules. 

3. The isolated nucleic acid molecule of Claim 1, wherein nucleic acid molecules are 

15 homologous to the sequences of Claim 1, and are selected from the group consisting of genes, 

mRNA, cDNA, gDNA, tRNA, RNAi, SiRNA, oligonucleotides, polynucleotides, and nucleic 
acid sequence fragments. 

4. The isolated nucleic acid molecules of Claim 1 wherein the molecules comprise 
genes, mRNA, cDNA, gDNA, tRNA, RNAi, oligonucleotides, polynucleotides, and nucleic acid 

20 sequence fragments. 

5. Antisense RNAs complementary to at least one of the isolated nucleic acid 
molecules of Claim 1. 
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6. Mutations of the nucleic acid sequences of Claim 1, wherein mutants are selected 
from the group consisting of point, frame shift, deletion, and loss of function mutations. 

7. The mutations of Claim 5 wherein the loss of function mutation comprises a stop 
codon associated with Exonl of the Wise gene. 

5 8. The mutations of Claim 5, wherein the loss of function mutation comprises a stop 

codon associated with the Sost gene. 

9. An antisense oligonucleotide to any mRNA transcribed from at least one nucleic 
acid molecule of Claim 1. 

10. An RNAi complementary to at least one of the nucleic acid sequences of Claim 1 . 

10 11. RNA nucleic acid molecules transcribed from the nucleic acid sequences of Claim 

1 . 

12. A probe which hybridizes to at least one of the nucleic acid molecules of Claim 1 
selected frorh the group consisting of cDNA and RNA labeled probes. 

13. A vector comprising a promoter operably linked to a nucleic acid molecule 
15 according to Claim 1 or 6. 

14. The vector of Claim 13, wherein the vector is selected from the group consisting 
of expression, cloning, and viral vectors. 

15.. The vector of Claim 13, wherein the vector is selected from the group consisting 
of expression vectors, fusion vectors, gene therapy vectors, two-hybrid vectors, reverse two- 
20 hybrid vectors, sequencing vectors, and cloning vectors. 

16. The vector of Claim 13, wherein the vector is selected from the group consisting 
of prokaryotic and eukaryotic vectors. 
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17. The prokaryotic vector of Claim 16, wherein the vector is selected from the group 
consisting of pET, pET28, pcDNA3. 1 /V5-His-TOPO, pCS2-j-, pcDNA n, pSL301, pSE280, 
pSE380, pSE420, pTrcHis, pRSET, pGEMEX-1, pGEMEX-2, pTrc99A, pKK223-3, pGEX, 
pEZZ18, pRIT2T, pMC1871, P KK233-2, pKK38801, and pProEx-HT. 

5 18. The eukaryotic vector of Claim 16, wherein the vector is selected from the group 

consisting of pFastBac, pFastBac HT, pFastBac DUAL, pSFV, pTet-Splice, pEUK-Cl, pPUR, 
pMAM, pMAMneo, pBHOl, pBI121, pDR2, pCMVEBNA, YACneo, pSVK3, pSVL, pMSG, 
pCHllO, pKK232-8, p3’SS, pBlueBacDI, pCDM8, pcDNAl, pZeoSV, pcDNA3, pREP4, 
pCEP4, and pEBVHis. 

10 19. The promoter of Claim 13, wherein the promotor is selected from the group 

consisting of a viral promoter and a cellular promoter. 

20. The vector of Claim 13, wherein the vector comprises a selectable marker 
selected from the group consisting of an antibiotic resistance gene, a tRNA gene, an auxotrophic 
gene, a toxic gene, a phenotypic marker, a colorimetric marker, an antisense oligonucleotide, a 

15 restriction endonuclease, an. enzyme cleavage site, a protein binding site, and an immunoglobulin 
binding site. 

21. The vector of Claim 20, wherein the selectable marker is selected from the group 
consisting of LacZ, neo, Fc, DIG, myc, and FLAG. 

22. The isolated nucleic acid molecule of Claim 1, wherein nucleic acid molecules 

20 homologous to the sequences of Claim 1 are selected from the group consisting of wild type, 

mutant, antisense, base-substituted, frame shift, deletion, and truncated genes. 

23. The prokaryotic vector of Claim 17, wherein the vector replicates in a prokaryotic 
host cell selected from the group consisting of Gram-negative and Gram-positive bacterium. 
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24. The prokaryotic host cell of Claim 23, wherein the host cell is a bacterium 
selected from the group consisting of Escherichia, Salmonella, Proteus, Clostridium, Klebsiella, 
Bacillus, Streptomyces, and Pseudomonas. 

25. The Gram-negative bacterium of Claim 23, wherein the bacterium is Escherichia 

5 coli. 

26. The eukaryotic vector of Claim 16, wherein the vector replicates in a eukaryotic 
host cell selected from the group consisting of yeast, plant, fish, mammalian, human, mouse, 
frog, or insect cells. 

27. The eukaryotic host cell of Claim 26, wherein the host cell is selected from cells 

10 of the group consisting of ES, COS, HEK 293, CHO, SaOS, osteosarcomas, KS483, MG-63, 

primary osteoblasts, osteoclasts, and human or mammalian bone marrow stroma. 

28. A host cell transfected with a vector according to Claim 13. 

29. A morpholino antisense oligo molecule derived from any Of the nucleic acid 
sequences of Claim 1. 

15 30. The morpholino of Claim 29, wherein the effective amount of morpholino 

antisense oligo is within a concentration range between 0.1 nM to 10 mM. 

31. A mutant Wise nucleic acid molecule selected from the group consisting of 
mutants of the following sequences: 

(a) isolated nucleic acid molecule selected from the group consisting of SEQ. ID. 

20 NOs. 1-5, 96, 97, 109, 126-128, and complementary sequences thereof; 

(b) degenerate variants of the sequences of step a; 

(c) an isolated nucleic acid molecule that expresses a cysteine knot protein; and. 
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(d) oligonucleotide fragments which are 70% homologous to Exon 2 of SEQ. ID. 

NO. 128. 

32. The mutant nucleic acid sequences of Claim 31, wherein mutants are selected 
from the group consisting of point, frame shift, deletion, and loss of function mutations. 

5 33. A rennmhin ant Wise plasmid formed from a mutant of Claim 31, a promoter, and 

a selectable marker. 

34. The plasmid of Claim 33 comprising at least one stop codon. 

35. A host cell transfected with the plasmid of Claim 33, wherein the host cell 
comprises stem cells. 

10 36. A host cell transfected with the plasmid of Claim 33, wherein the host cell 

comprises embryonic cells. 

37. A chimeric mammal wherein the host cell of Claim 35 or Claim 36 is used to 
transfect the mammal. 

38. The transfected mammal of Claim 37, wherein a mouse is selected. 

15 39. The promoter of Claim 33, wherein the promotor is selected from the group 

consisting of a viral promoter and a cellular promoter. 

40. The Wise plasmid of Claim 33, wherein the selectable marker comprises at least 
one marker selected from the group consisting of an antibiotic resistance gene, a tRNA gene, an 
auxotrophic gene, a toxic gene, a phenotypic marker, a colorimetric marker, an antisense 

20 oligonucleotide, a restriction endonuclease, an enzyme cleavage site, an enzyme, a protein 
binding site, and an immunoglobulin binding site. 

41 . The Wise plasmid of Claim 33, wherein the selectable marker is selected from the 
group consisting of LacZ, neo, Fc, DIG, myc, and FLAG. 



128 



WO 03/106657 



PCT/US03/19260 



42. The Wise mutant nucleic acid molecule of Claim 31, wherein the sequences are 
selected from the group consisting of wild type, mutant, antisense, base-substituted, deletion, 
frameshift, and truncated genes. 

43. The vector of Claim 33, wherein the vector is selected from the group consisting 
5 of prokaryotic and eukaryotic vectors. 

44. A prokaryotic plasmid of Claim 43, wherein the plasmid replicates in a 
prokaryotic host cell selected from the group consisting of Gram-negative and Gram-positive 
bacterium. 

45. A prokaryotic host cell transfected with the plasmid of Claim 33, wherein the host 
10 cell is selected from the group consisting of Escherichia, Salmonella, Proteus, Clostridium, 

i 

Klebsiella, Bacillus, Streptomyces, and Pseudomonas. 

46. The Gram-negative bacterium of Claim 43, wherein the bacterium is Escherichia 

coli. 

47. A eukaryotic host cell transfected with the plasmid of Claim 33, wherein the 
15 plasmid replicates in a eukaryotic host cell selected from the group consisting of yeast, plant, 

fish, mammalian, human, frog, or insect cells. 

48. The eukaryotic host cell of Claim 47, wherein the host cell is selected from cells 
of the group consisting of ES, COS, HEK 293, CHO, SaOS, osteosarcomas, KS483, MG-63, 
primary osteoblasts, osteoclasts, and human or m amm alian bone marrow stroma. 

20 49. A mutant Wise nucleic acid molecule which can influence at least one of the 

following: tooth development, Wnt pathway, bone deposition, and ocular development selected 
from the group consisting of: 



129 




WO 03/106657 



PCT/U S03/ 19260 



(a) mutants of isolated nucleic acid molecules comprising SEQ. ED. NOs. 1-5, 8, 

109, 126 - 128, and complementary sequences thereof; 

(b) degenerate variants of the sequences of step a; and, 

(c) Wise nucleic acid molecules having a stop codon which prevents translation 

5 to a polypeptide. 

50. A mutant Sost isolated nucleic acid molecule which can influence at least one of 
the following: tooth development, Wht pathway, bone deposition, and ocular development 
selected from the group consisting of mutant variants of: 

(a) Mutants of isolated nucleic acid molecule comprising SEQ. ID. NOs. 6, 7, 9 - 

10 , 14, 1 1 0, and 111, and complementary sequences thereof; and, 

(b) degenerate variants of the sequences of step a. 

51. The isolated nucleic acid molecule of Claim 50, wherein nucleic acid molecules 
are homologous to the sequences of Claim 50, and are selected from the group consisting of 
genes, mRNA, cDNA, gDNA, tRNA, RNAi, oligonucleotides, polynucleotides, and nucleic acid 

15 sequence fragments. 

52. The mutants of Claim 50, wherein the mutants comprise antisense RNAs 
complementary to the non-mutant isolated nucleic acid molecules. 

53. The mutants of Claim 50, wherein mutants are selected from the group consisting 
of point, frame shift, deletion, and loss of function mutations. 

20 54. The mutations of Claim 53, wherein the loss of function mutation comprises a 

stop codon at the start of the Sost gene. 

55. An antisense oligonucleotide to any mRNA translated from a nucleic acid 
molecule of Claim 50. 
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56. An RNAi complementary to the non-mutant nucleic acid sequences homologous 
to the sequences of Claim 50. 

57. RNA nucleic acid molecules transcribed from the nucleic acid sequences of Claim 
50. 

58. A probe which hybridizes to at least one of the nucleic acid molecules of C laim 
50 selected from the group consisting of cDNA and RNA labeled probes. 

59. A vector comprising a promoter operably linked to a nucleic acid molecule 
according to Claim 50. 

60. The vector of Claim 59, wherein the vector is selected from the group consisting 
of expression, cloning, and viral vectors. 

61. The vector of Claim 59, wherein the vector is selected from the group consisting 
of expression vectors, fusion vectors, gene therapy vectors, two-hybrid vectors, reverse two- 
hybrid vectors, sequencing vectors, and cloning vectors. 

62. The vector of Claim 59, wherein the vector is selected from the group consisting 
of prokaryotic and eukaryotic vectors. 

63. The prokaryotic vector of Claim 62, wherein the vector is selected from the group 
consisting of pET, pET28, pcDNA3.1/V5-His-TOPO, pCS2+, pcDNA H, pSL301, pSE280, 
pSE380, pSE420, pTrcHis, pRSET, pGEMEX-1, pGEMEX-2, pTrc99A, pKK223-3, pGEX, 
pEZZ18, pRIT2T, pMC1871, pKK233-2, pKK38801, and pProEx-HT. 

64. The eukaryotic vector of Claim 62 wherein the vector is selected from the group 
consisting of pFastBac, pFastBac HT, pFastBac DUAL, pSFV, pTet-Splice, pEUK-Cl, pPUR, 
pMAM, pMAMneo, pBHOl, pBI121, pDR2, pCMVEBNA, YACneo, pSVK3, pSVL, pMSG, 



WO 03/106657 



PCT/US03/19260 



pCHllO, PKK232-8, p3’SS, pBlueBacHI, pCDM8, pcDNAl, pZeoSV, pcDNA3, pREP4, 
pCEP4, and pEBVHis. 

65. The promoter of Claim 59, wherein the promotor is selected from the group 
consisting of a viral promoter and a cellular promoter. 

5 . 66. The vector of Claim 59, wherein the vector comprises a selectable marker 

selected from the group consisting of an antibiotic resistance gene, a tRNA gene, an auxotrophic 
gene, a toxic gene, a phenotypic marker, a colorimetric marker, an antisense oligonucleotide, a 
restriction endonuclease, an enzyme cleavage site, a protein binding site, and an immunoglobulin 
binding site. 

10 67. The vector of Claim 66, wherein the selectable marker is selected from the group 

consisting of LacZ, neo, Fc, DIG, myc, and FLAG. 

68. The isolated nucleic acid molecule of Claim 50, wherein nucleic acid molecules 
homologous to the sequences of Claim 50 are selected from the group consisting of wild type, 
mutant, antisense, base-substituted, frame shift, deletion, and truncated genes. 

15 69. The prokaryotic vector of Claim 63, wherein the vector replicates in a prokaryotic 

host cell selected from the group consisting of Gram-negative and Gram-positive bacterium. 

70. The prokaryotic host cell of Claim 69, wherein the host cell is a bacterium 
selected from the group consisting of Escherichia, Salmonella, Proteus, Clostridium, Klebsiella, 
Bacillus, Streptomyces, and Pseudomonas. 

20 71. The Gram-negative bacterium of Claim 69, wherein the bacterium is Escherichia 

coli. 
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72. The eukaryotic vector of Claim 64, wherein the vector replicates in a eukaryotic 
host cell selected from the group consisting of yeast, plant, fish, mammalian, human, mouse, 
frog, or insect cells. 

73. The eukaryotic host cell of Claim 72, wherein the host cell is selected from cells 
5 of the group consisting of ES, COS, HEK 293, CHO, SaOS, osteosarcomas, KS483, MG-63, 

primary osteoblasts, osteoclasts, and human or ma mm alian bone marrow stroma. 

74. A host cell transfected with a vector according to Claim 59. 

75. A morpholino antisense oligo molecule derived from the nucleic acid sequences 
of Claim 50. 

10 76. The morpholino of Claim 75, wherein the effective amount of morpholino 

antisense oligo is within a concentration range between 0.1 nM to 10 mM. 

77. A mutant LRP nucleic acid molecule which can influence at least one of the 
following: tooth development, Wnt pathway activation, bone deposition, or ocular development, 
selected from the group consisting of: 

15 (a) mutants of isolated nucleic acid molecule selected from the group consisting 

of SEQ ID NOs 29 - 44, 99, 100, 112, 1 13, and complementary sequences thereof; and, 

(b) degenerate variants of the sequences of step a. 

78. The isolated nucleic acid molecule of Claim 77, wherein nucleic acid molecules 
are homologous to the sequences of Claim 77, and are selected from the group consisting of 

20 genes, mRNA, cDNA, gDNA, tRNA, RNAi, oligonucleotides, polynucleotides, and nucleic acid 
sequence fragments. 
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79. The mutants of Claim 77, wherein the mutants comprise antisense RNAs 
complementary to the isolated nucleic acid molecules of Claim 77. 

80. The mutations of Claim 77, wherein mutants are selected from the group 
consisting of point, frame shift, deletion, and loss of function mutations. 

81. An antisense oligonucleotide to any mRNA translated from a nucleic acid 
molecule of Claim 77. 

82. An RNAi complementary to the nucleic acid sequences homologous to the 
sequences of Claim 77. 

83. RNA nucleic acid molecules transcribed from the nucleic acid sequences of Claim 
77. 

84. A probe which hybridizes to at least one of the nucleic acid molecules of Claim 
77 selected from the group consisting of cDNA and RNA labeled probes. 

85. A vector comprising a promoter operably linked to a nucleic acid molecule 
according to Claim 77. 

86. The vector of Claim 85, wherein die vector is selected from the group consisting 
of expression, cloning, and viral vectors. 

87. The vector of Claim 85, wherein the vector is selected from the group consisting 
of expression vectors, fusion vectors, gene therapy vectors, two-hybrid vectors, reverse two- 
hybrid vectors, sequencing vectors, and cloning vectors. 

88. The vector of Claim 85, wherein the vector is selected from the group consisting 
of prokaryotic and eukaryotic vectors. 

89. • The prokaryotic vector of Claim 88, wherein the vector is selected from the group 

consisting of pET, pET28, pcDNA3.1/V5-His-TOPO, pCS2+, pcDNA n, pSL30l, pSE280, 
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pSE380, pSE420, pTrcffis, pRSET, pGEMEX-1, pGEMEX-2, pTrc99A, pKK223-3, pGEX, 
pEZZIS, pRIT2T, pMC1871, pKK233-2, pKK38801, and pProEx-HT. 

90. The eukaryotic vector of Claim 88, wherein the vector is selected from the group 
consisting of pFastBac, pFastBac HT, pFastBac DUAL, pSFV, pTet-Splice, pEUK-Cl, pPUR, 

5 pMAM, pMAMneo, pBHOl, pBI121, pDR2, pCMVEBNA, YACneo, pSVK3, pSVL, pMSG, 
p CHI 10, pKK232-8, p3’SS, pBlueBacIH, pCDM8, pcDNAl, pZeoSV, pcDNA3, pREP4, 
pCEP4, and pEBVHis. 

91. The promoter of Claim 85, wherein the promotor is selected from the group 
consisting of a viral promoter and a cellular promoter. 

10 92. The vector of Claim 85, wherein the vector comprises a selectable marker 

selected from the group consisting of an antibiotic resistance gene, a tRNA gene, an auxotrophic 
gene, a toxic gene, a phenotypic marker, a colorimetric marker, an antisense oligonucleotide, a 
restriction endonuclease, an enzyme cleavage site, a protein binding site, and an immunoglobulin 
binding site. 

15 93. The vector of Claim 91, wherein the selectable marker is selected from the group 

consisting of LacZ, neo, Fc, DIG, myc, and FLAG. 

94. The isolated nucleic acid molecule of Claim 77, wherein nucleic acid molecules 
homologous to the sequences of Claim 77 are selected from the group consisting of wild type, 
mutant, antisense, base-substituted, frame shift, deletion, and truncated genes. 

10 95. The prokaryotic vector of Claim 89, wherein the vector replicates in a prokaryotic 

host cell selected from the group consisting of Gram-negative and Gram-positive bacterium. 
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96. The prokaryotic host cell of Claim 95, wherein the host cell is a bacterium 
selected from the group consisting of Escherichia, Salmonella, Proteus, Clostiidium, Klebsiella, 
Bacillus, Streptomyces, and Pseudomonas. 

97. The Grain-negative bacterium of Claim 95, wherein the bacterium is Escherichia 

5 coli. 

98. The eukaryotic vector of Claim 88, wherein the vector replicates in a eukaryotic 
host cell selected from the group consisting of yeast, plant, fish, mammalian, human, mouse, 
frog, or insect cells. 

99. The eukaryotic host cell of Claim 97, wherein the host cell is selected from cells 
10 of the group consisting of ES, COS, HEK 293, CHO, SaOS, osteosarcomas, KS483, MG-63, 

primary osteoblasts, osteoclasts, and human or mammalian bone marrow stroma. 

100. A host cell transfected with a vector according to Claim 85. 

101. A morpholino antisense oligo molecule derived from the nucleic acid sequences 
of Claim 77. 

15 102. The morpholino of Claim 100, wherein the effective amount of morpholino 

antisense oligo is within a concentration range between 0.1 nM to 10 mM. 

103. A mutant nucleic acid molecule, wherein the nucleic acid molecule is selected 
from the group consisting of mutagenized versions of LRP 1, 2, 5, and 6. 

104. A nucleic acid sequence comprising a stop codon and a sequence selected from 
10 the group consisting of SEQ. ID. NOs. 1 - 44, 96 - 103, 108, 110 - 113, and 126 - 128. 

105. A mutant of Wise SEQ. ID. NO. 126. 

106. A mutant of mouse Wise nucleic acid SEQ. ID. NO. 1 . 
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107. 


A mutant chick Wise protein SEQ. ID. NO. 4. 




108. 


A mutant of Wise SEQ. ID. NO. 128. 




109. 


A mutant of Wise SEQ. ID. NO. 2. 




110. 


A mutant of Wise SEQ. ID. NO. 96. 


5 


111. 


A mutant of Wise SEQ. ED. NO. 97. 




112. 


A mutant of Sost SEQ. ID. NO. 6. 




113. 


A mutant of Sost SEQ. ED. NO. 8. 




114. 


A mutant of Sost SEQ. ID. NO. 1 0. 




115. 


A mutant of LRP SEQ. ED. NO. 38. 


10 


116. 


A mutant of LRP SEQ. ED. NO. 39. 
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117. A family of amino acid sequences which can influence at least one of the 
following: tooth development, Wnt pathway activation, bone deposition, or ocular development, 
selected from the group consisting of: 

5 (a) an isolated amino acid sequence comprising SEQ ID NOs 45-48, 50-66, 104 - 

107, 114- 125; 

(b) Wise amino acid sequences; 

(c) Sost amino acid sequences; 

(d) LRP amino acid sequences; 

10 (e) an isolated amino acid sequence that is at least 70% homologous, to any of 

the proteins of (a); and, 

(f) an isolated protein that has a cysteine knot formed from eight cysteine 
residues. 

118. An antibody which binds to at least one of the amino acid sequences of Claim 

15 117. 

1 19. The antibodies of Claim 118, wherein the antibodies are selected from die group 
consisting of monoclonal antibody, polyclonal antibody, recombinant antibody, and antibody 
fragment. 

120. A hybridoma cell that expresses at least one the antibodies of Claim 118. 

10 12 1 . An antibody that binds to a Wise polypeptide. 

122. An antibody that binds to a Sost polypeptide. 

123. An antibody that selectively binds to an epitope in the receptor-binding domain of 
the Wise protein. 
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124. The antibody of Claim 123, wherein an epitope on the Wise protein comprises a 
cysteine knot sequence that binds LRP, wherein the antibody prevents binding of the Wise 
protein to the LRP. 

125. An Fab fragment derived from an antibody of Claim 1 1 8. 

5 126. An anti-peptide antibody that prevents binding by Wise amino acid sequences to 

an LRP polypeptide selected from SEQ. ID. NOs. 67-95. 

127. A Fab fragment that binds to any one of the polypeptides of Claim 117. 

128. Fab fragments which bind to Exon 2 of Wise. 

129. An anti-peptide antibody that prevents binding by Sost amino acid sequences to 
10 an LRP polypeptide selected from SEQ. ID. NOs. 67 - 95 

130. A family of amino acid sequences selected from the group consisting of: 

(a) an isolated amino acid sequence comprising SEQ ID NOS 45-53, 104 - 107, 
114-125; 

(b) Wise amino acid sequences; and, 

15 (c) SOST amino acid sequences. 

13 1 . An antibody that binds to at least one of the amino acid sequences of Claim 130. 

132. A Fab fragment from an antibody of Claim 131. 

133. Am isolated amino acid sequence selected from the group consisting of: 

(a) an isolated amino acid sequence comprising SEQ ID NOS 45, 52, 104, 105, 

20 106,114- 125; 

(b) a Wise a min o acid sequence encoded by any of die nucleic acid molecules of 
Claim 1; and, 
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(c) a n isolated protein that has a cysteine knot formed from eight cysteine 
residues. 

1 34. An antibody that binds to at least one of the amino acid sequences of Claim 133. 

135. A Fab fragment from an antibody of Claim 134. 

136. A family of amino acid sequences selected from the group consisting of: 

(a) an isolated amino acid sequence comprising SEQ. ID. NOs. 46 - 51, 53, 109; 

and, 

(b) a SOST amino acid sequence. 

137. An antibody that binds to at least one of the amino acid sequences of Claim 136. 

138. A Fab fragment from the antibody of Claim 137. 

139. An anti-peptide antibody that prevents binding by a Sost amino acid sequences to 
LRP polypeptide selected from SEQ. ID. NOs. 67 - 95. 

140. An isolated amino acid sequence selected from the group consisting of: 

(a) isolated amino acid sequences comprising SEQ. ID. NOs. 67 - 95; 

(b) LRP polypeptides selected from the group consisting of LJRP 1, 2, 5, and 6. 

141 . An antibody that binds to at least one of the amino acid sequences of Claim 140. 

142. A Fab fragment from an antibody of Claim 141. 

143. An isolated mutant amino acid sequence selected from the group consisting of: 

(a) isolated mutagenized versions of amino acid sequences selected from SEQ. 
ID. NOs. 45 - 48, 50 - 66, 104 - 107, 1 14 - 125; 

(b) mutagenized Wise amino acid sequences; and, 

(c) mutagenized Sost amino acid sequences. 

144. An antibody that binds to at least one of the amino acid sequences of Claim 143. 
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145. A Fab fragment from an antibody of Claim 144. 

146. An isolated antibody derived from the group of polypeptides consisting of: 

(a) an isolated amino acid sequence comprising SEQ. ID. NOs. 45 - 95, 104- 
107, and 114- 125; 

5 (b) anti-Wise antibodies; 

(c) anti-Sost antibodies; and, 

(d) LRP antibodies. 

147 . A host cell transfected invitro with an antibody of Claim 146. 

148. A host cell transfected invivo with an antibody of Claim 1 46. 

10 149. An Fab derived from one of the antibodies of Claim 1 46. 

150. An Fab which prevents binding of Sost to LRP where in the Fab is derived from a 
Sost antibody. 

151. An Fab which prevents binding of Wise to LRP when the Fab is derived from a 
Wise antibody. 

15 152. A protein molecule comprising: 

(a) a Wise polypeptide; and, 

(b) an LRP polypeptide. 

153. The protein of Claim 152, wherein the LRP polypeptide is selected from the 
group consisting of LRP 1, 2, 5, and 6 polypeptides. 

20 154. A protein molecule comprising: 

(a) a Sost polypeptide; and, 

(b) an LRP polypeptide. ’ 

155. A method for increasing bone deposition, comprising: 
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(a) isolating a Wise nucleic acid sequence; 

(b) attaching a stop codon at the beginning of the Wise nucleic acid sequence to 
form a Wise cassette; 

(c) forming a Wise plasmid by inserting the Wise cassette into the plasmid; 

5 (d) transfecting a host cell with the Wise plasmid, whereby homologous 

recombination occurs with a wild type Wise gene; and, 

(e) activating the stop codon to cause a loss of function mutation. 

156. The method of Claim 155, wherein the host cell is selected from the group 
consisting of an insect, an amphibian, and a non-human mammal. 

10 157. The method of Claim 150, wherein the host cell is derived from a human. 

158. The method of Claim 155, wherein expression is controlled by delivery of a Wise 

nucleic acid molecule into a host cell by a method selected from the group consisting of 
transfection, microinjection, micro-vessel encapsulation, liposome encapsulation, and 
electroporation. 

15 159. The method of Claim 155, wherein the host cell is selected from the group 

consisting of osteoblasts and osteoclasts. 

160. The method of Claim 155 comprising transfecting a host organism to form a 
chimeric host. 

161. The method of Claim 160, wherein the chimeric host is a mouse. 

10 162. The method of Claim 160, wherein the host cells are transfected in vitro. 

163. A method for increasing bone deposition, comprising: 

(a) isolating a Sost nucleic acid sequence; 
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(b) attaching a stop code at the beginning of the Sost nucleic acid sequence to 

form a Sost cassette; 

(c) forming a Sost plasmid by inserting the Sost cassette into the plasmid, 

(d) transfecting a host cell with the Sost plasmid, whereby homologous 

5 recombination occurs with a wild type Sost gene; and, 

(e) activating the stop code to cause a loss of function mutation. 

164. The method of Claim 163, wherein the host cell is selected from the group 
consisting of an insect, an amphibian, and a non-human mammal. 

1 65. The method of Claim 1 63 , wherein the host cell is derived from a human. 

10 166. The method of Claim 163, wherein expression is controlled by delivery of a Wise 

nucleic acid molecule into a host cell by a method selected from the group consisting of 
microinjection, micro-vessel encapsulation, liposome encapsulation, and electroporation. 

167. The method of Claim 163, wherein the host cell is selected from the group 
consisting of osteoblasts and osteoclasts. 

15 168. The method of Claim 163 comprising transfecting a host organism to form a 



chimeric host. 



20 



1 69. The method of Claim 1 68, wherein the chimeric host is a mouse. 

170. The method of Claim 163, wherein the host cells are transfected in vitro. 

171. A method for increasing bone deposition, comprising: 

(a) isolating a LRP nucleic acid sequence; 

(b) attaching a stop code at the beginning of the LRP nucleic acid sequence to 
form an LRP cassette; 

(c) fo rming an LRP plasmid by inserting the LRP cassette into the plasmid; 
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(d) transfecting a host cell with the LRP plasmid, whereby homologous 
recombination occurs with a wild type LRP gene; and, 

(e) activating the stop code to cause a loss of function mutation. 

172. The method of Claim 171, wherein the LRP is selected from the group consisting 

5 of LRP 1, 2, 5, and 6. 

173. The method of Claim 171, wherein expression is controlled by delivery of an LRP 
nucleic acid molecule into a host cell by a method selected from the group consisting of 
transfection, microinjection, micro-vessel encapsulation, liposome encapsulation, and 
electroporation. 

10 174. The method of Claim 171, wherein the host cell is selected from the group 

consisting of osteoblasts and osteoclasts. 

175. The method of Claim 171 comprising transfecting a host organism to form a 
chimeric host. 

176. The method of Claim 175, wherein the chimeric host is a mouse. 

1 5 177. The method of Claim 171 , wherein the host cells are transfected in vitro. 

178. A method for affecting the Wnt pathway comprising: 

(a) isolating a Wise nucleic acid sequence; 

(b) attaching a stop code at the beginning of the Wise nucleic acid sequence to 
form a Wise cassette; 

20 (c) fo rmin g a Wise plasmid by inserting the Wise cassette into the plasmid; 

(d) transfecting a host cell with the Wise plasmid, whereby homologous 
recombination occurs with a wild type Wise gene; and, 

(e) activating the stop code to cause a loss of function mutation. 
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1 79. A method for affecting the Wnt pathway comprising: 

(a) isolating a Sost nucleic acid sequence; 

(b) attaching a stop codon at the beginning of the Sost nucleic acid sequence to 
form a Sost cassette; 

5 (c) forming a Sost plasmid by inserting the Sost cassette into the plasmid; 

(d) transfecting a host cell with the Sost plasmid, whereby homologous 
recombination occurs with a wild type Sost gene; and, 

(e) activating the stop code to cause a loss of function mutation. 

180. A method for affecting the Wnt pathway comprising: 

10 (a) isolating an LRP nucleic acid sequence; 

(b) attaching a stop codon at the be ginnin g of the LRP nucleic acid sequence to 
form an LRP cassette; 

(c) forming an LRP plasmid by inserting the LRP cassette into the plasmid; 

(d) transfecting a host cell with the LRP plasmid, whereby homologous 

1 5 recombination occurs with a wild type LRP gene; and, 

(e) activating the stop code to cause a loss of function mutation. 

181. A method for affecting tooth development comprising: 

(a) isolating a Wise nucleic acid sequence; 

(b) attaching a stop code at the beginning of the Wise nucleic acid sequence to 

20 form a Wise cassette; 

(c) forming a Wise plasmid by inserting the Wise cassette into the plasmid; 

(d) transfecting a host cell with the Wise plasmid, whereby homologous 
recombination occurs with a wild type Wise gene; and. 
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(e) activating the stop code to cause a loss of function mutation. 

182. A method for affecting tooth development comprising: 

(a) isolating a Sost nucleic acid sequence; 

(b) attaching a stop code at the beginning of the Sost nucleic acid sequence to 

5 form a Sost cassette; 

(c) forming a Sost plasmid by inserting the Sost cassette into the plasmid; 

(d) transfecting a host cell with the Sost plasmid, whereby homologous 
recombination occurs with a wild type Sost gene; and, 

(e) activating the stop code to cause a loss of function mutation. 

10 1 83. A method for affecting tooth development comprising: 

(a) isolating an LRP nucleic acid sequence; 

(b) attaching a stop code at the beginning of the LRP nucleic acid sequence to 
form an LRP cassette; 

(c) forming an LRP plasmid by inserting the LRP cassette into the plasmid; 

15 (d) transfecting a host cell with the LRP plasmid, whereby homologous 

recombination occurs with a wild type LRP gene; and, 

(e) activating the stop code to cause a loss of function mutation. 

1 84. The method of Claim 1 83, wherein the plasmid includes a promoter. 

1 85. The method of Claim 1 83, wherein the transfected host cell is delivered to a host 
20 organism to form a knockout host. 

186. A method for predicting a defect in bone deposition, comprising: 

(a) isolating a Wise gene; 

(b) forming a labeled Wise gene probe; and, 
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(c) contacting the labeled gene probe with DNA from a homologue, whereby 
attachment of the labeled probe indicates a significant probability of normal bone 
development with normal activation of the Wnt pathway. 

187. A method for causing increased bone deposition comprising: 

(a) isolating a nucleic acid sequence selected from the group consisting of Wise, 
Sost, and LRP; and, 

(b) forming an antisense RNA from the nucleic acid sequence; 

(c) forming an antisense RNA vector; and, 

(d) transfecting a host cell with the antisense RNA vector. 

188. The method of Claim 187, wherein the host cell is selected from the group of 
animals consisting of insect, amphibian, and non-human mammal. 

189. The method of Claim 1 87, wherein the host cell is from Homo sapiens . 

190. The method of Claim 187, wherein expression is controlled by injection of an 
encoding nucleic acid molecule into an embryo. 

191. The method of Claim 1 87, wherein the vector is inserted into a prenatal subject. 

192. A method for increasing bone deposition comprising: 

(a) isolating a Wise nucleic acid sequence; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the Wise nucleic acid sequence to produce Wise polypeptides; 

(c) harvesting the Wise polypeptides; 

(d) immunizing a host organism with the Wise polypeptides; 

(e) isolating antibodies to the Wise polypeptides from the host; 

(0 combining the antibodies with a carrier; and, 
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(g) transfecting a host cell in vitro. 

1 93. The method of Claim 192, wherein a host organism is transfected with the carrier 
containing the antibodies. 

194. The method of Claim 192, wherien the host cell is transfected in vivo. 

195. The method of Claim 192, wherein expression is controlled by delivery of a Wise 
nucleic acid molecule into a host cell by a method selected from the group consisting of 
transfection, microinjection, micro-vessel encapsulation, liposome encapsulation, and 
electroporation. 

196. The method of Claim 192, wherein the host cell is selected from the group 
consisting of osteoblasts and osteoclasts. 

197. The method of Claim 192, wherein the antibodies are Fab fragments. 

198. A method for increasing bone deposition comprising: 

(a) isolating a Sost nucleic acid sequence; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 

expresses the Sost nucleic acid sequence to produce Sost polypeptides; 

(c) immunizing a host organism with the Sost polypeptides; 

(d) isolating antibodies to the Sost polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 

(f) transfecting a host cell in vitro. 

199. A method for increasing bone deposition comprising: 

(a) isolating an LRP nucleic acid sequence; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 

expresses the LRP nucleic acid sequence to produce LRP polypeptides; 
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(c) immunizing a host organism with the LRP polypeptides; 

(d) isolating antibodies to the LRP polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 

(f) transfecting a host cell in vitro. 

200. A method for affecting the Wnt pathway comprising: 

(a) isolating a Wise nucleic acid sequence; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the Wise nucleic acid sequence to produce Wise polypeptides; 

(c) immunizing a host organism with the Wise polypeptides; 

(d) isolating antibodies to the Wise polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 

(f) transfecting a host cell in vitro. 

201 . A method for affecting the Wnt pathway comprising: 

(a) isolating a Sos.t nucleic acid sequence; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the Sost nucleic acid sequence to produce Sost polypeptides; 

(c) immunizing a host organism with the Sost polypeptides; 

(d) isolating antibodies to the Sost polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 

(f) transfecting a host cell in vitro. 

202. A method for affecting the Wnt pathway comprising: 

(a) isolating an LRP nucleic acid sequence; 
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(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the LRP nucleic acid sequence to produce LRP polypeptides; 

(c) immunizing a host organism with the LRP polypeptides; 

(d) isolating Fab antibodies to the LRP polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 

(f) transfecting a host cell in vitro. 

203. A method for affecting tooth development comprising: 

(a) isolating a nucleic acid sequence selected from the group consisting of Wise, 
Sost, and LRP; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the nucleic acid sequence to produce polypeptides; 

(c) immunizing a host organism with the polypeptides; 

(d) isolating antibodies to the polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 

(f) transfecting a host cell in vivo. 

204. A method for affecting ocular development comprising: 

(a) isolating a nucleic acid sequence selected from the group consisting of Wise, 
Sost, and LRP; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the nucleic acid sequence to produce polypeptides; 

(c) immunizing a host organism with the polypeptides; 

(d) isolating antibodies to the polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 
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(f) transfecting a host cell in vivo. 

205. A method for preventing Sost from binding to an LRP selected from the group 
consisting of LRP5 and LRP 6 comprising: 

(a) isolating a Sost nucleic acid sequence; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the Sost nucleic acid sequence to produce Sost polypeptides; 

(c) immunizing a host organism with the Sost polypeptides; 

(d) isolating antibodies to the LRP polypeptides from the host; 

(e) combining the antibodies with a carrier; and, 

(f) transfecting a host cell in vivo. 

206. A method for preventing Wise from binding to an LRP selected from the group 
consisting of LRP5 and LRP6 comprising: 

(a) isolating a Wise nucleic acid sequence; 

(b) forming a plasmid vector and transfecting a host cell whereby the host cell 
expresses the Wise nucleic acid sequence to produce Wise polypeptides; 

(c) immunizing a host organism with the Wise polypeptides; 

(d) isolating antibodies to the Wise polypeptides from the host; 

(e) combining the antibodies with a carrier, and, 

(f) transfecting a host cell in vitro. 

207. A method for affecting either bone deposition, ocular development, Wnt pathway, 
or tooth development, comprising transfecting a host cell with an antibody derived from the 
group consisting of antibodies to LRP, Wise, and Sost, wherein the antibody prevents wild-type 
polypeptides from binding with their targets. 
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208. A kit for detecting a Wise polypeptide, wherein the kit comprises: 

(a) a container; and, 

(b) a Wise antibody with a marker. 

209. A kit for detecting a Wise nucleic acid molecule, wherein the kit comprises: 

(a) a container; and, 

(b) a Wise probe. 

210. The method of Claim 207, wherein the protein molecule is isolated from a host 
organism in the group selected from Humans, xenopus, frogs, and Drosophila. 

211. A method for blocking Wise/SOST expression using a morpholino. 

212. The kit of Claim 208, wherein the markers comprise en2, Krox20, Hoxb9, 
myosin, RT-PCR, Efl-A, NCAM, otx2, myosin light chain, and muscle actin. 

213. The method of Claim 208, wherein the markers are selected from the group 
consisting of posterior, midbrain, hindbrain, spinal cord, mesoderm, muscle, and neural markers. 

214. A Wise nucleic acid sequence comprising Wise, hemaglutinin, myc, stop codon, 
and FLAG sequences. 

215. A method for activating canonical Wnt signaling comprising: 

(a) injecting a Wise protein into an embryo, wherein the Wise protein binds to a 

Frizzled receptor thereby inhibiting the binding of the Wnt protein to the Frizzled 

receptor; and, 

(b) activating canonical Wnt sign a ling. 

216. A family of nucleic acid sequences selected from the group consisting of Caronte, 
Wise, Sost Dan, Cereberus, Gremlin, CTGF, Soggy, DKK1, DKBC2, DKK3, DKK4, NOV, 
mucin, slit, OH, WISP, and CCN. 
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217. A method for producing a Wise mutant mouse comprising: 

(a) introducing a mutant Wise gene into a mouse embryonic stem cell; 

(b) introducing the embryonic stem cell into a mouse blastocyst to create a 
transgenic embryo; and, 

5 (c) allowing the embryo to develop into the Wise mouse. 

218. The method of Claim 217, wherein the introduction of a gene into the stem cell is 
selected from the group of methods consisting of transfection, micro-injection, biolistic particle 
delivery, lipofection, and electroporation. 

219. The method of Claim 217, wherein the Wise mouse exhibits developmental 
10 abnormalities selected from the group consisting of bone deposition, dental, neurological, and 

ocular abnormalities. 

220. The mutated Wise gene of Claim 217, wherein the gene is selected from the group 
consisting of antisense, base-substituted, and truncated gene sequences. 

221. An isolated mouse cell comprising a mutated Wise gene, wherein the endogenous 
15 wild type Wise gene has been replaced with the mutated Wise gene. 

222. The mutated Wise gene of Claim 221, wherein the gene is selected from the group 
consisting of antisense, base-substituted, and truncated genes. 

223. A Wise pET vector comprising a mutated Wise gene sequence, neo, and LacZ. 

224. The mutated Wise sequence of Claim 223, wherein the gene sequence is selected 
10 from the group consisting of antisense, base-substituted, and truncated sequences. 

225. A Sost pET vector comprising a mutated Sost sequence, neo, and LacZ. 

226. The mutated Sost sequence of Claim 225, wherein the gene sequence is selected 
from the group consisting of antisense, base-substituted, and truncated sequences. 
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227. A mutant Wise mouse comprising the mutant Wise nucleic acid sequence of 
Claim 31. 

228. The Wise mouse of Claim 227, wherein the mutant Wise gene is selected from the 
group consisting of homozygous and heterozygous genes. 

229. A Sost mouse comprising the mutant Sost gene sequence of Claim 49. 

230. The Sost mouse of Claim 229, wherein the mutant Sost gene is selected from the 
group consisting of homozygous and heterozygous genes. 

231. A mutant Wise mouse made by the steps comprising: 

(a) introducing a mutant Wise gene into a mouse embryonic stem cell; 

(b) introducing the embryonic stem cell into a mouse blastocyst to create a 

transgenic embryo; and, 

(c) allowing the embryo to develop into the mutant Wise mouse. 

232. A family of nucleic acid sequences which can influence at least one of the 
following: bone deposition, Wnt pathway, tooth development, and ocular development, selected 
from the group consisting of SEQ. ID. NOs. 1-44. 

233. An isolated nucleic acid sequence which regulates bone deposition, ocular 
development, Wnt pathway, and tooth development, and binds to LRP. 

234. The isolated nucleic acid sequence of Claim 233, wherein the sequence is selected 
from the group consisting of Wise and Sost nucleic acid sequences. 

235 . A method for producing a transgenic mutant Wise mouse, comprising: 

(a) microinjecting a Wise cassette containing a mutant Wise nucleic acid 

sequence into a blastomere; 

(b) injecting the blastomere into a host mouse embryo; and, 
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(c) growing the embryo to maturation. 
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! Nonprovisional IP-017.ST25.txt 

SEQUENCE LISTING 

<110> Krumlauf, Robb 
Ellies, Debra 

<12 0> COMPOSITIONS AND METHODS FOR REGULATING BONE DEPOSITION 

<130> 40716-IP-017 

<150> 60/388 , 970 

<15 1> 2002-06-14 

<160> 140 

<170> Patentln version 3.2 

< 210 > 1 
<211> 618 
<212> DNA 
<213> MOUSE 



< 220 > 

<221> misc_feature 
<223> wise ( cDNA 

< 220 > 

<221> misc_feature 
<222> (283).. (283) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 
<222> (383) . . (383) 

<223> n is a, c, g, or t 

<400> 1 

atgcttcctc ctgccattca tctctctctc attcccctgc tctgcatcct gatgagaaac 60 

tgtttggctt ttaaaaatga tgccacagaa atcctttatt cacatgtggt taaacctgtc 120 

ccggcacacc ccagcagcaa cagcaccctg aatcaagcca ggaatggagg caggcatttc 180 

agtagcactg gactggatcg aaacagtcga gttcaagtgg gctgcaggga actgcggtcc 240 

accaaataca tttcggacgg ccagtgcacc agcatcagcc ctntgaagga gctggtgtgc 300 

gcgggcgagt gcttgcccct gccggtgctt cccaactgga tcggaggagg ctatggaaca 360 

aagtactgga gccggaggag ctntcaggag tggcggtgtg tcaacgacaa gacgcgcacc 420 

cagaggatcc agctgcagtg tcaggacggc agcacgcgca cctacaaaat caccgtggtc 480 

acggcgtgca agtgcaagag gtacacccgt cagcacaacg agtccagcca caactttgaa 540 

agcgtgtcgc ccgccaagcc cgcccagcac cacagagagc ggaagagagc cagcaaatcc 600 
agcaagcaca gtctgagc 618 



< 210 > 2 
<211> 3311 
<212> DNA 

<213> Homo sapiens , 

<400> 2 

tatataaagg gaagcttgag gaggaatttc acagttacag tgcagaagca gaagcaaaag 60 
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aattaaccag ctcttcagtc aagcaaatcc tctactcacc atgcttcctc ctgccattca 120 

tttctatctc cttccccttg catgcatcct aatgaaaagc tgtttggctt ttaaaaatga 180 

tgccacagaa atcctttatt cacatgtggt taaacctgtt ccagcacacc ccagcagcaa . 240 

cagcacgttg aatcaagcca gaaatggagg caggcatttc agtaacactg gactggatcg BOO 
gaacagtaag tgtgttttac ttgtacagtt tttttttttc ttttctggta gcattagctc 360 
acattcctgt agaattgttt tattggtaac taacctgaac cgtatatatg ttgtgaaaca 420 
atttgggagt aatctgctgc atgtgcaggt tggcattctt ccctaggtag tgattttaaa 480 
gttaacctaa ctaaaacagt ggtttaatag tgcaagcaca gactgaagtt ttatcaaaca 540 
tccacaaaga aaacatttcc aggaattaaa ctattgtttt gtcaaaatca tgcaaaatga 600 
ccattttaaa aagtattgtt ttagatagct caagttccgg ttgttttgtc aatttatttc 660 
agggcatatg caattttggt aaagtgtata aacgtaacta atatatatta ttagttacca 720 
tccacaaata aatataggga atcacaaggg aaaaaaggaa gcttccagga gaaaaaattt 780 
gtttacattg gatttctaaa atatgtctag tgagatagtc aaaagttttg atgatgctca 840 
atgtaaaaga gggataaact aaaaatgttg gagaatcaca tttttctaaa ataattcctt 900 
gttgtcccat tcaaaattta gataattgtg tatttctgtg acagactggg gacatttttg 960 
taacttaaga gaitgtaaaac aacagcttag ttgacacact aattgaccac tggttagggg 1020 
gattcaaatt acccctaact tttgtttcta tcttttcctt tagaagaggc catatgctaa 1080 
taatcaggtt ttaagagaga gagagagaga gagagaaaca ctgcgcagga aatcttacac 1140 
aaatcttttg cctctccttc ttcactccat tcaactacga aaagtagttt tgacttttga 1200 
aaagtcaaag caaatttgac tgttaatgtc taagaaagct aggatgtttt aactttcacg 1260 
aagctggttg cttttaagta cacaggacat atctgattat tattagatta ctgagcaatg 1320 
tggtgggtat tcgttgtcaa tgaactgtca ctgcaaaaat gccaaatctg tatatacaca 1380 
ggaacagaaa gcttgacgag acaaaattat ttctggctat ttccaggtgc attcctgagg 1440 
cagctgcagg aaggtgagct ggaggcagaa tcaggcacgc tgagcacact gtccaaccaa 1500 
acaatttacg ctttacattt taatcccaca attctagatt tctatgcatg catgtctata 1560 
tacataagtt tttccacaac tatcacgttc cccttaagct atatctctta cctcagaagt 1620 
actagcatac agagatgaag tgaaactcct gattcagttc tacttcgacg tatctttcag 1680 
tactttttgt ggaaccactt cagtgtccct tatcattttt atttgtaaaa tgtcagcagc 1740 
ctgtactttt aaacatcctt tttttttttc ctggttggca agccttgatt tcttttcaag 1800 
cttgttatag gcaattctcc tcaagtttag ataacaaagc aagggtaagg aaaacttaaa 1860 
atatttaaag attaattttt gctttaatta cataaggcat gtaacaagaa acagccaatt 1920 
agagaacata cctatcaaat ccaaataact aaaacaaaaa gtttgccatg accaatattc 1980 
aggaaatgaa caccgtggtt ccttttgcag ttgtaaatca gacatgttag gcatttttct 2040 
gccataaaat tcatggaaat gtagccaagt tgttatggca accatacgtt cctgatttag 2100 
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gggcttttat attctttgag tcttgagttg tagtggcatt ttacatttca aacatgttac 2160 

tgtttgtatt ttttaaaaga tagtttggga atttatgttt aaaacatagt tattaagttt 2220 

gatatgcaaa atgtcagatg ttgtacacat gtatgtctga gtctctgcag ctaaagtcta 2280 

taattgaaat aaaatattac cgagagcata tgcattatac acaatattta aatggctatc 2340 

acattttttc tcaacagatt tttaaaaagc ctaattaaaa acacttgcag acattagcca 2400 

atatgaccct tgagaaagag aatattaaag tatactctta actcattgaa taatgaatat 2460 

ttacacataa atggaagagc tgctaacccc ttattggaga gtcagactaa ggaaattgga 2520 

ttttcaaaca ctctaataag caattagcta atgttatata taaaaacaat caggcctaca 2580 

ttttttttcc caaaaaagtt atagccatgt aaactgatga ttttcatgaa agtgtcccta 2640 

tactatccag acagattttt ttcactgtga aaataaagta ggtgctcact ttctatttgg 2700 

caatttgcta tcatttgcct attatttttg tcattgcaga tcacttttta aaaggtcttc 2760 

atttgcattt tttctctgat gcacattctt ttttgtttcc tgcagctcgg gttcaagtgg 2820 

gttgccggga actgcgttcc accaaataca tctctgatgg ccagtgcacc agcatcagcc 2880 

ctctgaagga gctggtgtgt gctggcgagt gcttgcccct gccagtgctc cctaactgga 2940 

ttggag'gagg ctatggaaca aagtactgga gcaggaggag ctcccaggag tggcggtgtg 3000 

tcaatgacaa aacccgtacc cagagaatcc agctgcagtg ccaagatggc agcacacgca 3060 

cctacaaaat cacagtagtc actgcctgca agtgcaagag gtacacccgg cagcacaacg 3120 

agtccagtca caactttgag agcatgtcac ctgccaagcc agtccagcat cacagagagc 3180 

ggaaaagagc cagcaaatcc agcaagcaca gcatgagtta gaactcagac tcccataact 3240 

agacttacta gtaaccatct gctttacaga tttgattgct tggaagactc aagcctgcca 3300 
ctgctgtttt c 3311 

< 210 > 3 
<211> 1873 

<212> DNA 
<213> Homo sapiens 

<400> 3 

agggatccca ccccttctct gtgttttcac tctgaagctc tacacaactt tacacctgaa 60 

tgaacgccaa acctctatgg atatataaag ggaagcttga ggaggaattt cacagttaca 120 

gtgcagaagc agaagcaaaa gaattaacca gctcttcagt caagcaaatc ctctactcac 180 

catgcttcct cctgccattc atttctatct ccttcccctt gcatgcatcc taatgaaaag 240 

ctgtttggct tttaaaaatg atgccacaga aatcctttat tcacatgtgg ttaaacctgt 300 

tccagcacac cccagcagca acagcacgtt gaatcaagcc agaaatggag gcaggcattt 360 

cagtaacact ggactggatc ggaacactcg ggttcaagtg ggttgccggg aactgcgttc 420 

caccaaatac atctctgatg gccagtgcac cagcatcagc cctctgaagg agctggtgtg 480 

tgctggcgag tgcttgcccc tgccagtgct ccctaactgg attggaggag gctatggaac 540 

aaagtactgg agcaggagga gctcccagga gtggcggtgt gtcaatgaca aaacccgtac 600 
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ccagagaatc cagctgcagt gccaagatgg cagcacacgc acctacaaaa tcacagtagt 660 

cactgcctgc aagtgcaaga ggtacacccg gcagcacaac gagtccagtc acaactttga 720 

gagcatgtca cctgccaagc cagtccagca tcacagagag cggaaaagag ccagcaaatc 780 

cagcaagcac agcatgagtt agaactcaga ctcccataac tagacttact agtaaccatc 840 

tgctttacag atttgattgc ttggaagact caagcctgcc actgctgttt tctcacttga 900 

aagtatatgc tttctgcttt gatcaaaccc agcaagctgt cttaagtatc aggaccttct 960 

ttgggaatag tttttccttt tcaagttttt caagatgtag gtatatccat gaatgcaatt 1020 

tgcatttaaa ttccacgtat cctgtagttt taattcctca ttgttcttaa aagactgttg 1080 

atactataaa catcagtgaa tcattatatt ttaaaacaga aaagggcttc tcagataccc 1140 

tccatctact ggcccatccc ctctcctaaa caaaactcct tcaaaacagg ttaaaaaaaa 1200 

tatgttgtca tgaatcttca cagtaacatt tcagaaaggt gcttttttgg tactcttcat 1260 

gggaacagtt tagcagccat gagtgatctt cctttgaaag agaatgaaag accctgtgac 1320 

atttcacttc aaaaataagc cctgtagctc tttacggtcg catagtataa aattataccc 1380 

tgcatgctga ccctcgcttg gaatggaatg ccagaaatgc atggcagcag ctaataagta 1440 

aagctgatta actatttatt tgtcaatgtt attatttaat gagctttcac atgtgatttg 1500 

tttcaaaact ttaatttttt aatgttttga aactttttca tggacctaaa tattttccta 1560 

tatgatttgt ggttgattag aaatatgaaa tacatgttgt agatatgtaa aatgaatatt 1620 

ttagtctcct tattacatat atgttcatgg tgaactttat caatagtatg gatcttttta 1680 

aatcaataag atgctttgta aagttgaaat aagtaatact ttcttgttta atctgtgcaa 1740 

tcagaaggtg tcttgacctt caattcaatt ggtttctttt aacaaaaata aacactgcta 1800 

aaagttattg ttgttgcctc taacatgtat aaagggtgca aaaattgtag aataaatgta 1860 

taagggtaaa aaa 1873 

<210> 4 

<211> 671 

<212> DNA 
<213> CHICK 

<400> 4 

atgcttctct ccgccattca cttctacggc ttactcctag cttgcacctt cacgagaagc 60 

tactcggctt tcaagaacga tgccactgag atactttatt cccacgtcgt taaacctgcc 120 

cctgcgagcc cgagcagcaa cagcacgttg aaccaagcca ggaacggagg gaggcactac 180 

gccggcacgg gctccgaccg taacaatcgc gttcaagttg gctgccggga actgcgatct 240 

accaagtaca tctcagacgg ccagtgcacc agcatcaatc ccctgaagga gctggtgtgt 300 

gctggcgaat gcctcccctt gccgctcctg cccaactgga ttggaggagg ttatggaacc 360 

aagtactgga gcagacggag ctcgcaagag tggagatgtg tcaatgacaa aactcgcacc 420 

cagaggatcc agctgcagtg ccaggatgga agtataagaa cctacaaaat aactgtggtc 480 
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acggcctgca agtgcaagcg atacaccagg cagcacaacg agtccagcca caactttgag 



ggaacctctc aagcaaagcc tgtccagcat 
agcaaacata gtacaagtta gaagtcagac 
actgaactca c 

<2 10> 5 

<211> 5669 

<212> DNA 

<213> caenorhabdi ti s elegans 
<400> 5 

ttaagcagtg tgttcgacaa atgccggtgc 
ggttgaaatg tctccagcgt tcgaagaagc 
cgttgcctga aacatgtcac atatttgcat 
atctaagaat ctatgaagcc agggcttcca 
gctgccaaat aactatttat cgcactacgt 
cgtcaccgtc aaaatcctag ccagcagttg 
tgctgctgtt agtttgatct tcgtcctctt 
tcaacgtttt cttgttccat ccacgaactt 
tgtttgatcg agatctcaaa gtgtgtgcgt 
tcattggtgc acggaaatag tagaatgatg 
cgtagacgtc agcatatctg aaaatacccg 
aggttcagtc aaccgtgatg tcctaaaaat 
tttactaaag ggatattctt agagcaagag 
gtttaaatgc gctcaaatga caaaatttca 
tgttatgccc gtttaaaagt ttgaaaaaat 
cttttttgat ttactattat gtattggtat 
aaaaataagt caactatcgc ttcaaaggta 
taccaaaata tgcaataaaa gacgataact 
aattggagat tttagctaaa attaggttat 
actttatgaa catttttcaa aaagtttcat 
gataaatacg ttccaaatag ttttagctgt 
atcaaacact aaaacttaaa aaaaaaacaa 
aaattacatt ttttaatcat aaaaaactga 
tgccaaggaa acaccgttcc caaacctaat 
gcaaagaagg tagttcggcc tccggttcta 
tccatttgat tggtaagttt ctggaagaaa 
aaatattgaa cctactctaa tcttatcaac 



cacaaagaga gaaaaagagc cagtaaatcc 
gtcctctcct ctcctgctcc tcctgccaaa 



aggagtgaca acatcctggt gtggtggctc 

gtcgctacct gacttggtac gttcacgctt 

gaatagcaat agtttttgca ccatgtggaa 

ttccgccaca gaaccccgaa agtgtcggcc 

tatgcaaaca tcaagcatgg cgtggagcgc 

tagaaaatac accaacctct ccatcgctgc 

cctcctcgtg gcagaacgtt tcctgatcgt 

gctgtccgac actttgttgg cgttccagag 

ggtcgactgt aagctcatgt ggcatgcatt 

gatagtgtac aaggttgtag caagaagaag 

tggtctttgc acttatttct atttttgggt 

gtcatcaaac cgttgttttg aaagttttta 

taaaggttcg aataatttga aacgcatgtt 

atgaaactta tcaaaaattt atcaaaaaag. 

ggtcaaactt taacaaaacg ctacagttga 

tttgtaagcc gataggtaac taaaaattac 

ccttaaccaa cgaaataatg tgagataaac 

taaaaagtca accacgaacc gcgtggccga 

ttttatttga aattttcaat tgccataaaa 

tacgaaattt gttcatttga gcacattttg 

tactcctctt tcaaactttt ttcaggttta 

atttaaattc tctattctag tgaatcaggt 

acactttagt gtatacttct tttgtatttr 

tatcaagtta tatacctttc gacttgagag 

aaaagacttc ccaaacatcc atactcctcg, 

ttgtgatttc acaaacttta tccgtaaaat 

gatgtccttg acgacaggct tatgacgaga 
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agctccatcc aaattcttat agatgtcagc 
gaacaatggc ttgctatcag tccacacagt 
gaaggtcctc catccgcggg atttcttcga 
gacgtaaagg acctcctttc cacggcattt 
tccagaatag acgactcctt ctctgagcgg 
ggtgtcagtg ttgacttctc taaaaactgt 
atctacaact atgatgttga agtaggtctt 
cacattagtg tacgtccagt cgctgttggt 
gagctggctc aagaaacgtg gtgcacgctc 
cattacttgc tttttcatcg tgctctgaaa 
catttgagtc tcacctccac atgaacccag 
gatttgtatg acatcatcac ctcgccacct 
tttattggaa aatgttgcag tggagctgcc 
atgcttgtca aagaagtcga taagttgaca 
cgtgttcaat acataaaccc gcgagtcgga 
ctcgatttca tggctgcaaa attaattttt 
ttttcaagaa acggagaccg tgaattcctc 
gcaaatttcc gaattgaaac tcgaaccaca 
tcttttcttg cgactgatta aatatttaaa 
cccataattc ccggcttaca agacgattag 
aaaatctaat aaagtcgagg tcaaattttc 
tgtgtgatgt caaggaaaac tggcgcttag 
agataatgcg cagctatttt tttattaagc 
agatacaaaa agtttatgtt cctgattcgc 
agcattcttt caagacgcgt gctataaaac 
cgcaacttac cacgaactgg gaaaattgga 
taaccagtgt ctacaagacg ttggacagcc 
gctttgtact ctggaaaaaa gacttgttgg 
tacgaacaag ggtataatcc atgtcgaatc 
accggttaac gaataccctg taacacagat 
ttgaatggcg ttcttatttt ctaaactatg 
aggaggtatt acggatttgc gtattttaaa 
gaatttcgta atgacatctt tcaaaaaaaa 
ttcgaaaaat ttagcctaat tctagctgaa 



caacgtgctc tccatatgtc ccatctcatc 

cagctcgtta acaagctccg gaacaactag 

gcgaagtaca tctccgaaaa tgtgatctcc 

catcattttt tggaaagcgt cacaggatcc 

tccagtatga attccgagtt tgtaggatcc 

tccctctgca aaccatctcg gcttgcacga 

ccagtcatct cccaaaataa acttcatcat 

gaggaggaat gttttcttgc cgtgctctct 

atcacgaatg acatacttct ccggattttc 

atctcatcta tttagtttcc ggaaacaaga 

tcaataactc gtctcaaatc ttggaaaatt 

ttcactcccg tcttatcagt gagcctggaa 

tatcttgtaa acttacatcg aataatgtgg 

gataagatga gtctcgggca tgttgaacag 

caatggtagg tacttgttcg ggtacatctc 

gcttgattat attgattatt taggcatact 

cgagaatgtt tccaaatcca tcaactttga 

gacctgaaat aatcaagcac actataataa 

gacgattacg cattgaatcg taatcagaaa 

caacacctcg accctgtttt gaacctttgt 

tcccctgtta caaacaatcc aacgattcaa 

acgttgttcg tcaaaagatt tattgcagtg 

gcataaaaat tgtattccct tacaacacca 

atgcaataaa aaaaactaat tgacagtacc 

acgtgagcca ctgaaacaaa ccggaaattt 

tcatatttga aacttttgat ttcttcagga 

atattgaatg ccagatattc catatcagga 

aatgctggac tggttaatgt gcaatgaact 

caaagtgggt gattttctcc aaccggaggg 

ttgatataaa tttctcagaa ataaaatatt 

tttatgcaaa aagctacatc acaggtttga 

cgtgtaggct caaaatgtgt ttaagtgaac 

tttcacaaac atttcatggc ggttcaaaat 

atctgcaatt ttgggaccaa aaattacaaa 
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acacctatgg tcacctatag gctttaaatg 
accaaaatat gagataaagg ataaaaattt 
cagagtgact aaattcggag atattaccta 
atattttttg aaatgtttca ttttgaaatt 
cccaaaaccg atactgctcc tttaatctat 
taaccatttt ttaaatcctt cagtgtatct 
tggctcagtt tgtgaggcgc cgaaaaataa 
gcaatcaaac caaaaaaaaa agtgcaaaaa 
aaagtatttt catcttcagt ataccaaaag 
acacctgaga atttcttagt gagaaaaagt 
gaaattatca gtaagagtga acttaaacct 
gccttggaat gattccgcct atcgctacca 
cgctgcaacc tcagaaaacc ttgatgcgca 
tgcacttttt tgagagcgat tattttaatg 
tgaatcttca gccaagtaaa acgaatctcg 
ctaataccga actgtcacca taaattatac 
atacctacat atgacccatt cacgcttggt 
taggagtgaa atagaaaaaa aagaaaagaa 
atacagggag gtaagaagtt cgtgcagttt 
ctcatgctcc tatgagcatt tcttgttaaa 
tttttaggct cttggttcca tcaaccctat 
caccattttt tttcactaaa aacagcgcca 
ggtcaaaatt atgaaaatta tgaaaatcaa 
gcctagggaa taagtaccca caatttaatt 
attttttaaa aagttgaata attgaagcgg 
acaataatgt gtatttattt aaaagaatat 
cggattgaat tttttagaaa aaaaaattca 
ttttccgtgt tgaagcggtt ggaagctaat 
tattttggtt gtttatctca cattattgtg 
ataaaaaaga taattcgaaa aaagtcagct 
gaaaatataa ataaaactcg gctgaaccgt 
cgcattttgg agctaggcgt gtgtataata 
tttttatagc aaaagtataa ttttttctga 
cttttgtaaa gcgaacggtc ggctgacat 



tgccatcaac gcagtaacgc gagataaact 
gaaaaaaaag tcatcttcga acggctgcga 
attctgaacc cccataaaaa aatttttgaa 
catttatttg aacacatttt gggctacata 
acctttcgtc tgcattggag tctttccagc 
tgataggagt aagccgtaga agtaagtttg 
aaagttttaa tgattttgaa aatatataga 
aattaggcag ataataaaga aaactgaggg 
aaaattgata agacatgata acgaaggttg 
gggcagaccg gggggaacaa acccaataaa 
aggccagtgg aaacacgacg caattttagc 
ttaaaagata ggaagaggag gattggaaaa 
tgagaaaaaa ttgatggata aattgaggaa 
tggtagacag acccagtaaa gaaataacct 
taatattcca caactccaca tcatagtatt 
atttctattt cactttgaaa aatcaaattt 
ggagcaataa tttgcaaaac gaagcgaaaa 
aagaaaacgt gtaggggtta gaatgaataa 
agttgagagc gaagcattct ctcttctgct 
cttgcttctt cgttgttttt ttctgttgtc 
tacgaaggcg cgttctaaaa tggatttttc 
aaaatgtgct agaacagcac aaaaatgatt 
caaaaacgta gatctcagcc tagggaaaaa 
ttttctgatg caatactaaa tttatgaaca 
tagaaatttt tttaagttct aaaaaagtat 
cctttgaagg aggagtaacg ggaaaaattt 
aaatttatta tggtgattta tttcgcccac 
ttttttctga attatcattc tcttgttgca 
taaataaatg tatatttaaa taaatatgca 
ccaatccgaa aaggtggcca atcaagatcg 
cataaaaaaa gttaaagttt gtcaattgag 
aaattcacga aaatatacac gtatgtttcc 
ttttattgtt ctcacctttc agctgggttc 
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< 210 > 6 
<211> 3128 

<212> DNA 
<213> MOUSE 

<400> 6 

atgcagccct cactagcccc gtgcctcatc tgcctacttg tgcacgctgc cttctgtgct 60 
gtggagggcc aggggtggca agccttcagg aatgatgcca cagaggtcat cccagggctt 120 
ggagagtacc ccgagcctcc tcctgagaac aaccagacca tgaaccgggc ggagaatgga 180 
ggcagacctc cccaccatcc ctatgacgcc aaaggtacgg gatgaagaag cacattagtg 240 
gggggggggg tcctgggagg tgactggggt ggttttagca tcttcttcag aggtttgtgt 300 
gggtggctag cctctgctac atcagggcag ggacacattt gcctggaaga atactagcac 360 
agcattagaa cctggagggc agcattgggg ggctggtaga gagcacccaa ggcagggtgg 420 
aggctgaggt cagccgaagc tggcattaac acgggcatgg gcttgtatga tggtccagag 480 
aatctcctcc taaggatgag gacacaggtc agatctagct gctgaccagt ggggaagtga 540 
tatggtgagg ctggatgcca gatgccatcc atggctgtac tatatcccac atgaccacca 600 
catgaggtaa agaaggcccc agcttgaaga tggagaaacc gagaggctcc tgagataaag 660 
tcacctggga gtaagaagag ctgagactgg aagctggttt gatccagatg caaggcaacc 720 
ctagattggg tttgggtggg aacctgaagc caggaggaat ccctttagtt cccccttgcc 780 
cagggtctgc tcaatgagcc cagagggtta gcattaaaag aacagggttt gtaggtggca 840 
tgtgacatga ggggcagctg agtgaaatgt cccctgtatg agcacaggtg gcaccacttg 900 
ccctgagctt gcaccctgac cccagctttg cctcattcct gaggacagca gaaactgtgg 960 
aggcagagcc agcacagaga gatgcctggg gtgggggtgg gggtatcacg cacggaacta 1020 
gcagcaatga atggggtggg gtggcagctg gagggacact ccagagaaat gaccttgctg 1080 
gtcaccattt gtgtgggagg agagctcatt ttccagcttg ccaccacatg ctgtccctcc 1140 
tgtctcctag ccagtaaggg atgtggagga aagggccacc ccaaaggagc atgcaatgca 1200 
gtcacgtttt tgcagaggaa gtgcttgacc taagggcact attcttggaa agccccaaaa 1260 
ctagtccttc cctgggcaaa caggcctccc ccacatacca cctctgcagg ggtgagtaaa 1320 
ttaagccagc cacagaaggg tggcaaggcc tacacctccc ccctgttgtg cccccccccc 1380 
ccccgtgaag gtgcatcctg gcctctgccc ctctggcttt ggtactggga tttttttttt 1440 
ccttttatgt catattgatc ctgacaccat ggaacttttg gaggtagaca ggacccacac 1500 
atggattagt taaaagcctc ccatccatct aagctcatgg taggagatag agcatgtcca 1560 
agagaggagg gcaggcatca gacctagaag atatggctgg gcatccaacc caatctcctt 1620 
ccccggagaa cagactctaa gtcagatcca gccacccttg agtaaccagc tcaaggtaca 1680 
cagaacaaga gagtctggta tacagcaggt gctaaacaaa tgcttgtggt agcaaaagct 1740 
ataggttttg ggtcagaact ccgacccaag tcgcgagtga agagcgaaag gccctctact 1800 
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cgccaccgcc ccgcccccac ctggggtcct ataacagatc actttcaccc ttgcgggagc 1860 

cagagagccc tggcatccta ggtagccccc cccgcccccc ccccgcaagc agcccagccc 1920 

tgcctttggg gcaagttctt ttctcagcct ggacctgtga taatgagggg gttggacgcg 1980 

ccgcctttgg tcgctttcaa gtctaatgaa ttcttatccc taccacctgc ccttctaccc 2040 

cgctcctcca cagcagctgt cctgatttat taccttcaat taacctccac tcctttctcc 2100 

atctcctggg ataccgcccc tgtcccagtg gctggtaaag gagcttagga aggaccagag 2160 

ccaggtgtgg ctagaggcta ccaggcaggg ctggggatga ggagctaaac tggaagagtg 2220 

tttggttagt aggcacaaag ccttgggtgg gatccctagt accggagaag tggagatggg 2280 

cgctgagaag ttcaagacca tccatcctta actacacagc cagtttgagg ccagcctggg 2340 

ctacataaaa acccaatctc aaaagctgcc aattctgatt ctgtgccacg tagtgcccga 2400 

tgtaatagtg gatgaagtcg ttgaatcctg gggcaaccta ttttacagat gtggggaaaa 2460 

gcaactttaa gtaccctgcc cacagatcac aaagaaagta agtgacagag ctccagtgtt 2520 

tcatccctgg gttccaagga cagggagaga gaagccaggg tgggatctca ctgctccccg 2580 

gtgcctcctt cctataatcc atacagattc gaaagcgcag ggcaggtttg gaaaaagaga 2640 

gaagggtgga aggagcagac cagtctggcc taggctgcag cccctcacgc atccctctct 2700 

ccgcagatgt gtccgagtac agctgccgcg agctgcacta cacccgcttc ctgacagacg 2760 

gcccatgccg cagcgccaag ccggtcaccg agttggtgtg ctccggccag tgcggccccg 2820 

cgcggctgct gcccaacgcc atcgggcgcg tgaagtggtg gcgcccgaac ggaccggatt 2880 

tccgctgcat cccggatcgc taccgcgcgc agcgggtgca gctgctgtgc cccgggggcg 2940 

cggcgccgcg ctcgcgcaag gtgcgtctgg tggcctcgtg caagtgcaag cgcctcaccc 3000 

gcttccacaa ccagtcggag ctcaaggact tcgggccgga gaccgcgcgg ccgcagaagg 3060 

gtcgcaagcc gcggcccggc gcccggggag ccaaagccaa ccaggcggag ctggagaacg 3120 

cctactag 3128 

<210> 7 

<211> 636 

<212> DNA 
<213> MOUSE 

<400> 7 

atgcagccct cactagcccc gtgcctcatc tgcctacttg tgcacgctgc cttctgtgct 60 

gtggagggcc aggggtggca agccttcagg aatgatgcca cagaggtcat cccagggctt 120 

ggagagtacc ccgagcctcc tcctgagaac aaccagacca tgaaccgggc ggagaatgga 180 

ggcagacctc cccaccatcc ctatgacgcc aaaggtgtgt ccgagtacag ctgccgcgag 240 

ctgcactaca cccgcttcct gacagacggc ccatgccgca gcgccaagcc ggtcaccgag 300 

ttggtgtgct ccggccagtg cggccccgcg cggctgctgc ccaacgccat cgggcgcgtg 360 

aagtggtggc gcccgaacgg accggatttc cgctgcatcc cggatcgcta ccgcgcgcag 420 

cgggtgcagc tgctgtgccc cgggggcgcg gcgccgcgct cgcgcaaggt gcgtctggtg 480 
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gcctcgtgca agtgcaagcg cctcacccgc ttccacaacc agtcggagct caaggacttc 540 

gggccggaga ccgcgcggcc gcagaagggt cgcaagccgc ggcccggcgc ccggggagcc 600 

aaagccaacc aggcggagct ggagaacgcc tactag 636 

< 210 > 8 
<211> 3180 

<212> DNA 
<213> RAT 

<400> 8 

atgcttcctc ctgccattca tctctctctc attcccctgc tctgcatcct gatgaaaaac 60 
tgtttggctt ttaaaaatga tgccacagaa atcctttatt cacatgtggt taaacctgtt 120 
tcagcacacc ccagcagcaa cagcaccttg aatcaagcca ggaatggagg caggcacttc 180 
agtagcacgg gactggatcg aaatagtaag tgtgttttat ttgtacagat tgttttttct 240 
tttggggagt atcagctccc cactcttgta gaacaccttt actgtaaact aaagtgatcc 300 
atctataatt ttgcaaagca atctgggagc aatctggcgc acgtgtaggc tggtgttcta 360 
tcctgggtag tgattttaga gttaatataa ttgaaccagt ggcttgataa tgcaggcaca 420 
gacatggttc atccaatgcc cactggggag aaaaatgtat ctgggtattg agctgatgct 480 
tttaaaaaac tccgcagaag gagagtgctt tgaagagttg ctctgtacag tttgagctca 540 
tgtcatgtta acacttggta atttcagacc atacacaaat ttggtgaagt gtctaaaggt 600 
aactaaccag aactatgaat agggaatcac aaaggatgaa aggaagcttc aggaaatatg 660 
gaattgctca cacagatgtc tgaaatatgt ctactctgga gaggtaataa agacttgatg 720 
ttcactgtta aacaggtcta tactacaaaa cgttggggcg ccctggtttt ctaaattgct 780 
ttttattcaa caggtcaaat caaggtaatt gtatgttttt gcgaaagact gaaaggcgat -840 
ttttaaatac tacatggcag tgttcagcat agtgcatatc tctttaccct tttcagtttg 900 
cttaattgac atacatgcca agtgactact agttaggcgg gttcaaattt cttcctctaa 960 
cttttgcatt attttcttcc tttaaaagat ttcctgttag taaccaacgt gaagaaagac 1020 
agagaaactg tacaggaaac cttacacaaa tccacaaatc tctggcccct ctaccttaaa 1080 
ctccatccaa ccacgaaaaa aaagagtttt gacctttgaa aagtcatacc aagtatgact 1140 
ggtaatatct caccaagaaa accaaagtgt tttacttgca ggtagatgat ttcagagcat 1200 
agaaagcgtc tggctagtat tgggttactg aacagtgtgg tgggtattca ttgtcagtga 1260 
gagaaacgtc accacaaaaa atgcccaatc ttacacatgc agggacaaaa aaagccagga 1320 
gagtcaaaaa tcattgctgg ctgtttccag gtacattcct aaggcagctg caggaaggtg 1380 
atcgggaacc aaatacaggc aagcctagca cactgtccag ccaaaccgtt aaccctttca 1440 
tttcactctc tagctttagc ctcgtgtata cagacatatg catgcatatg ctacacactt 1500 
cccttaggct ctgagcctta aagtagacgt ccagggtaca gaattggaga gaaacttcta 1560 
acttgctgtc tgctttaggg ttgttctcag gagtcagaag aacaatttca gcaggtttta 1620 
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ttagttttgg cttggacact tcatctgcct ctgttaagtt ttcccccctc tttcatggtt 



aataagcctt gatttctttt caagcttgtc 
tttagatatc aaaataacaa gaaagaaagc 
attacacgag gcacgtgacc agaaacagcc 
aactaaaaca aaaagttttc catgcctgat 
gcagttgtaa atcagacatg ttaggtattt 
aagttgttat ggcaaccata cgttcctaat 
attgtagtgg cattttgcat ttcaaacatt 
tgaatttatg tttagaatat agttattaag 
cgtatgcatg tgtgaccatg cagctgaatt 
ctatgcactg tacacaatat ttaaatgctt 
cttaattcaa agcacttgca gacattaacc 
gtgtactctt tgaagagtga atatttacag 
gagaatgtga cttttcaata cttttaataa 
aacgagtctc tctctccctt gctgtctccc 
ttacagcctt taaagttaca gcctttatgt 
aaccctccca cagacttgca ttgtgaaaat 
tattatatta tatacatatt ctataaagag 
caaaacccaa acaccttcag ttacattctg 
aggtcgagtt caagtgggct gcagggaact 
gtgcaccagc atcagccctc tgaaggagct 
agtgcttccc aactggatcg gaggaggcta 
ccaggagtgg cggtgtgtca acgacaagac 
ggacggcagc acacgcacct acaaaatcac 
cacccggcag cacaacgagt ccagccacaa 
ccagcaccac agagagcgga agagagccag 

<210> 9 

<211> 675 

<212> DNA 
<213> MOUSE 

< 220 > 

<221> misc_feature 
<222> C4) . . (4) 

<223> nisa, c, g, ort 

< 220 > 

<22I> misc_feature 
<222> (8) . . (9) 

<223> n is a, c, g, or t 



ataaataatt ctcatttaga taacaaagga 
ttgaagtatt ttaagattaa ttttgtttta 
aattagagaa cacacttatc aaatccaaat 
attcaggaaa tgaacaccgt ggttccttgt 
ttctgctata aaattcatgg aaatgtagcc 
ttaggggctt ttgtattctt taaatattga 
ttgctgctta tatttttaaa acacagcttg 
tttgatatgc aaaatgtcat tggttgtacc 
ctataattga aacaaaatat tacagcatgc 
tccacatttt ctcaagagat ttttgaaaaa 
aatatgaccc atgagcatga gtacattaaa 
gagtggaaca cttgttggga atgagactaa 
acaatcagtt attgaaacac atggacaaga 
cccccctctc tctcccctcc cactccaaag 
aggctggcca ttataataaa agtgtcttcc 
acagtacatc gcagtttgct gtaatttgga 
agagtccctg caaattactt aaaacaagaa 
tctctgatgc agttctgtcc tgtttcttgc 
gcggtccacc aaatacatct cggatggcca 
ggtgtgcgcg ggtgagtgct tgcccttgcc 
cggaacaaag tactggagcc ggaggagctc 
gcgcacccag agaatccagc tgcagtgtca 
cgtggtcaca gcgtgcaagt gcaagaggta 
ctttgaaagc gtgtctcccg ccaagcccgc 
caaatccagc aagcacagtc tgagctagag 



1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 
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< 220 > 

<221> mi sc_feature 
< 222 > ( 12 ).. ( 12 ) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 
<222> (19) . . (19) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 
<222> (42).. (42) 

<223> n is a, c, g, or t 

<400> 9 

taancatnnc tngttctgnt ttgcaggatc cactagtcca gntgtggtgg aattgccctt 60 

atgcagccct cactagcccc gtgcctcatc tgcctacttg tgcacgctgc cttctgtgct 120 

gtggagggcc aggggtggca agccttcagg aatgatgcca cagaggtcat cccagggctt 180 

ggagagtacc ccgagcctac tcctgagaac aaccagacca tgaaccgggc ggagaatggt 240 

ggcagacctc cccaccatcc ctatgacgcc aaagatgtgt ccgagtacag ctgccgcgag 300 

ctgcactaca cccgcttcct gacagacggc ccatgccgca gcgccaagcc ggtcaccgag 360 

ttggtgtgct ccggccagtg cggccccgcg cggctgctgc ccaacgccat cgggcgcgtg 420 

aagtggtggc gcccgaacgg accggatttc cgctgcatcc cggatcgcta ccgcgcgcag 480 

cgggtgcagc tgctgtgccc cgggggcgcg gcgccacgct cgcgcaaggt gcgtctggtg 540 

gcctcgtgca agtgcaagcg ccccacccgc ttccacaacc agtcggagct caaggacttc 600 

gggccggaga ccgcgcggcc gcagaagggt cgcaagccgc ggcccggcgc ccggggagcc 660 



aaagccaacc aggcg 



675 



< 210 > 10 

<211> 642 

<212> DNA 

<213> HOMO SAPIENS 

<400> 10 

atgcagctcc cactggccct gtgtctcgtc tgcctgctgg tacacacagc cttccgtgta 60 

gtggagggcc aggggtggca ggcgttcaag aatgatgcca cggaaatcat ccccgagctc 120 

ggagagtacc ccgagcctcc accggagctg gagaacaaca agaccatgaa ccgggcggag 180 

aacggagggc ggcctcccca ccaccccttt gagaccaaag acgtgtccga gtacagctgc 240 

cgcgagctgc acttcacccg ctacgtgacc gatgggccgt gccgcagcgc caagccggtc 300 

accgagctgg tgtgctccgg ccagtgcggc ccggcgcgcc tgctgcccaa cgccatcggc 360 

cgcggcaagt ggtggcgacc tagtgggccc gacttccgct gcatccccga ccgctaccgc 420 

gcgcagcgcg tgcagctgct gtgtcccggt ggtgaggcgc cgcgcgcgcg caaggtgcgc 480 

ctggtggcct cgtgcaagtg caagcgcctc acccgcttcc acaaccagtc ggagctcaag : 540 

9 ac ttcggga ccgaggccgc tcggccgcag aagggccgga agccgcggcc ccgcgcccgg 600 
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agcgccaaag cc aaccaggc cgagctggag aacgcctact ag 642 

<210> 11 
<211> 3400 
<212> DNA 
<213> HOMO SAPIENS 

<400> 11 

atgcagctcc cactggccct gtgtctcgtc tgcctgctgg tacacacagc cttccgtgta 60 

gtggagggcc aggggtggca ggcgttcaag aatgatgcca cggaaatcat ccccgagctc 120 

ggagagtacc ccgagcctcc accggagctg gagaacaaca agaccatgaa ccgggcggag 180 

aacggagggc ggcctcccca ccaccccttt gagaccaaag gtatggggtg gaggagagaa 240 

ttcttagtaa aagatcctgg ggaggtttta gaaacttctc tttgggaggc ttggaagact 300 

ggggtagacc cagtgaagat tgctggcctc tgccagcact ggtcgaggaa cagtcttgcc 360 

tggaggtggg ggaagaatgg ctcgctggtg cagccttcaa attcaggtgc agaggcatga 420 

ggcaacagac gctggtgaga gcccagggca gggaggacgc tggggtggtg agggtatggc 480 

atcagggcat cagaacaggc tcaggggctc agaaaagaaa aggtttcaaa gaatctcctc 540 

ctgggaatat aggagccacg tccagctgct ggtaccactg ggaagggaac aaggtaaggg 600 

agcctcccat ccacagaaca gcacctgtgg ggcaccggac actctatgct ggtggtggct 660 

gtccccacca cacagaccca catcatggaa tccccaggag gtgaaccccc agctcgaagg 720 

ggaagaaaca ggttccaggc actcagtaac ttggtagtga gaagagctga ggtgtgaacc 780 

tggtttgatc caactgcaag atagccctgg tgtgtggggg ggtgtggggg acagatctcc 840 

acaaagcagt ggggaggaag gccagagagg cacccctgca gtgtgcattg cccatggcct 900 

gcccagggag ctggcacttg aaggaatggg agttttcggc acagttttag cccctgacat 960 

gggtgcagct gagtccaggc cctggagggg agagcagcat cctctgtgca ggagtaggga 1020 

catctgtcct cagcagccac cccagtccca accttgcctc attccagggg agggagaagg 1080 

aagaggaacc ctgggttcct ggtcaggcct gcacagagaa gcccaggtga cagtgtgcat 1140 

ctggctctat aattggcagg aatcctgagg ccatgggggc gtctgaaatg acacttcaga 1200 

ctaagagctt ccctgtcctc tggccattat ccaggtggca gagaagtcca ctgcccaggc 1260 

tcctggaccc cagccctccc cgcctcacaa cctgttggga ctatggggtg ctaaaaaggg 1320 

caactgcatg ggaggccagc caggaccctc cgtcttcaaa atggaggaca agggcgcctc 1380 

cccccacagc tccccttcta ggcaaggtca gctgggctcc agcgactgcc tgaagggctg 1440 

taaggaaccc aaacacaaaa tgtccacctt gctggactcc cacgagaggc cacagcccct 1500 

gaggaagcca catgctcaaa acaaagtcat gatctgcaga ggaagtgcct ggcctagggg 1560 

cgctattctc gaaaagccgc aaaatgcccc cttccctggg caaatgcccc cctgaccaca 1620 

cacacattcc agccctgcag aggtgaggat gcaaaccagc ccacagacca gaaagcagcc 1680 

ccagacgatg gcagtggcca catctcccct gctgtgcttg ctcttcagag tgggggtggg 1740 

gggtggcctt ctctgtcccc tctctggttt ggtcttaaga ctatttttca ttctttcttg 1800 
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tcacattgga actatcccca tgaaaccttt gggggtggac tggtactcac acgacgacca 1860 

gctatttaaa aagctcccac ccatctaagt ccaccatagg agacatggtc aaggtgtgtg 1920 

caggggatca ggccaggcct cggagcccaa tctctgcctg cccagggagt atcaccatga 1980 

ggcgcccatt cagataacac agaacaagaa atgtgcccag cagagagcca ggtcaatgtt 2040 

tgtggcagct gaacctgtag gttttgggtc agagctcagg gcccctatgg taggaaagta 2100 

acgacagtaa aaagcagccc tcagctccat cccccagccc agcctcccat ggatgctcga 2160 

acgcagagcc tccactcttg ccggagccaa aaggtgctgg gaccccaggg aagtggagtc 2220 

cggagatgca gcccagcctt ttgggcaagt tcttttctct ggctgggcct cagtattctc 2280 

attgataatg agggggttgg acacactgcc tttgattcct ttcaagtcta atgaattcct 2340 

gtcctgatca cctccccttc agtccctcgc ctccacagca gctgccctga tttattacct 2400 

tcaattaacc tctactcctt tctccatccc ctgtccaccc ctcccaagtg gctggaaaag 2460 

gaatttggga gaagccagag ccaggcagaa ggtgtgctga gtacttaccc tgcccaggcc 2520 

agggaccctg cggcacaagt gtggcttaaa tcataagaag accccagaag agaaatgata 2580 

ataataatac ataacagccg acgctttcag ctatatgtgc caaatggtat tttctgcatt 2640 

gcgtgtgtaa tggattaact cgcaatgctt ggggcggccc attttgcaga caggaagaag 2700 

agagaggtta aggaacttgc ccaagatgac acctgcagtg agcgatggag ccctggtgtt 2760 

tgaaccccag cagtcatttg gctccgaggg gacagggtgc gcaggagagc tttccaccag 2820 

ctctagagca tctgggacct tcctgcaata gatgttcagg ggcaaaagcc tctggagaca 2880 

ggcttggcaa aagcagggct ggggtggaga gagacgggcc ggtccagggc aggggtggcc 2940 

a 99cgggcgg ccaccctcac gcgcgcctct ctccacagac gtgtccgagt acagctgccg 3000 

cgagctgcac ttcacccgct acgtgaccga tgggccgtgc cgcagcgcca agccggtcac 3060 

cgagctggtg tgctccggcc agtgcggccc ggcgcgcctg ctgcccaacg ccatcggccg 3120 

cggcaagtgg tggcgacqta gtgggcccga cttccgctgc atccccgacc gctaccgcgc 3180 

gcagcgcgtg cagctgctgt gtcccggtgg tgaggcgccg cgcgcgcgca aggtgcgcct 3240 

ggtggcctcg tgcaagtgca agcgcctcac ccgcttccac aaccagtcgg agctcaagga 3300 

cttcgggacc gaggccgctc ggccgcagaa gggccggaag ccgcggcccc gcgcccggag 3360 

cgccaaagcc aaccaggccg agctggagaa cgcctactag 3400 

< 210 > 12 
<211> 1718 

<212> DNA 
<213> RAT 

<400> 12 

scgcggggac agtcaatagc gcagaagcag ggggaaagaa ttcaccgcct cagccgagta 60 

aatcctccac tcatcatgct tcctcctgcc attcatctct ctctcattcc cctgctctgc 120 

atcctgatga aaaactgttt ggcttttaaa aatgatgcca cagaaatcct ttattcacat 180 
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gtggttaaac ctgtttcagc acaccccagc agcaacagca ccttgaatca agccaggaat 240 
ggaggcaggc acttcagtag cacgggactg gatcgaaata gtcgagttca agtgggctgc BOO 
agggaactgc ggtccaccaa atacatctcg gatggccagt gcaccagcat cagccctctg 360 
aaggagctgg tgtgcgcggg tgagtgcttg cccttgccag tgcttcccaa ctggatcgga 420 
ggaggctacg gaacaaagta ctggagccgg aggagctccc aggagtggcg gtgtgtcaac 480 
gacaagacgc gcacccagag aatccagctg cagtgtcagg acggcagcac acgcacctac 540 
aaaatcaccg tggtcacagc gtgcaagtgc aagaggtaca cccggcagca caacgagtcc 600 
agccacaact ttgaaagcgt gtctcccgcc aagctcgccc agcaccacag agagcggaag 660 
agagccagca aatccagcaa gcacagtctg agctagagct ggactgacta gaaagcatct 720 
gctccccaga tttgattgcg tggaagactc gctcgagcct gccattgctc ttttctcact 780 
tgaaagtata tgctttctgc tttgatcagg cccagcaggc tgtccttctc tgggaccttc 840 
tctgggacta gcttttcctt tgcaagtttc tcaagatgta atgagtagtt tgcagtgaaa 900 
gccaggcatc ccatagtttc accccctccc ccagtcattt ctttcaaaag cacctgatgc 960 
tgcatcctgt tacagtttaa accgcgctcc attccctagc ccacccttta cccttcccaa 1020 
actaaatccc tccgaaccgg agaagttcaa tcaaaaaaaa aaatgtatct tcacagaaca 1080 
tttcacaaag gggcttttcc agtagttttt atgggaatag tttgacagcc aggggttagc 1140 
ttcctttgaa agagaggcaa accttgtgac atttcacttc aaaaataagc ccggtggcat 1200 
tttccagtct cagtgtgaaa ttatccccct cgtgttgacc tctcttggag tggaatgcca 1260 
gcaatgcaag gcagcagcta ataggtaaag ccggttattt atttgtcgat gttgttattt 1320 
aatgagctcg cgcatgtgat tttttttcca aatgttaatt tttttttata ttttgaagct 1380 
ttttcatgta cctaaatatt tcccaatacg atttgtggtt ggtctagaaa tatgaaaata 1440 
catgttgtag atatgtaaaa ataaatattt tagactcctt atatattaca cggttcctca 1500 
tacactttgt cattagcgtg gttccctgta aagctgaagt tatgtaatac tttattattt 1560 
agtccatgaa atcagaaggc agcttgacct tcggtgccat cggtttcttt taataaacat 1620 
aaatatccgc aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1680 
aaaaaaaaat taaaaaaaaa aaaaaaaaaa aaaaaaaa 1718 

<210> 13 

<211> 574 

<212> DNA 
<213> CHICK 

< 220 > 

<221> misc_feature 
<222> C570) . . (570) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 
<222> C574) . . (574) 

<223> n is a, c, g, or t 
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<400> IB 

agctggctag ttaagcttgg 
ccttggccag gggtggcagg 
agtcccagtc gcgggagagg 
tgacgatgta tccggagctc 
cggtccagtc gtagctgctg 
ggatgggcag ccgtccgggc 
ggttctgcgc cggaacatcg 
cggtcgagag ggcgaagatc 
ggctcagcgc gtactccgcg 
gcgcgtcacc ggccgccaat 

<210> 14 

<211> 674 

<212> DNA 
<213> RAT 

<400> 14 

gaggaccgag tgcccttcct 
cctgcctgct tgtacatgca 
agaatgatgc cacagaaatc 
tagagaacaa ccagaccatg 
atgacaccaa agacgtgtcc 
ccgacggccc gtgccgcagt 
gccccgcgcg gctgctgccc 
ccgacttccg ctgcatcccg 
gcggcgcggc gccgcgctcg 
tcacccgctt ccacaaccag 
agaagggtcg caagccgcgg 
agaacgccta ctag 



Nonprovisional IP- 

taccgagctc ggatccacta 
cgttcgatga ggtgggcgat 
aagtactcgt agtcgtcgcc 
gggttgtatg acaccggaag 
tcccatcccg gctgcggcat 
gtctggtatc cgatgttgcc 
aagagggatg ccgcggcgcg 
gccgtcgcgg cggtgccggg 
tcatccgtcg tctcagcggg 
cccggcagcn gggn 



ccttctggca ccatgcagct 
gccttcgttg ctgtggagag 
atcccgggac tcagagagta 
aaccgggccg agaacggagg 
gagtacagct gccgcgagct 
gccaagccgg tcaccgagtt 
aacgccatcg ggcgcgtgaa 
gatcgctacc gcgcgcagcg 
cgcaaggtgc gtctggtggc 
tcggagctca aggacttcgg 
ccccgcgccc ggggagccaa 



017.ST25.txt 

gtccagtgtg gtggaattgc 
gcgcgcggcc cggtagccgt 
gacgatcgcg ttgttcgcgg 
ttcctcgaac gggatgaagc 
ccatccgtcg ccggcgccgc 
ctcggtgtcg gcgtagacga 
gaagtcgtcg aagtcctggg 
gtcgagcgcg gtccagcgca 
ggcctccggc gaagccgggg 



ctcactagcc ccttgccttg 
ccaggggtgg caagccttca 
cccagagcct cctcaggaac 
cagacccccc caccatcctt 
gcactacacc cgcttcgtga 
ggtgtgctcg ggccagtgcg 
gtggtggcgc ccgaacggac 
ggtgcagctg ctgtgccccg 
ctcgtgcaag tgcaagcgcc < 
acctgagacc gcgcggccgc 
agccaaccag gcggagctgg 



<210> 15 

<211> 1047 

<212> DNA 
<213> MOUSE 

<400> 15 

atgctcgcct ccgtcgcagg tcccatcagc ctcgccttgg tgctcctcgc cctctgcacc 
cggcctgcta cgggccagga ctgcagcgcg caatgtcagt gcgcagccga agcagcgccg 
cactgccccg ccggcgtgag cctggtgctg gacggctgcg gctgctgccg cgtctgcgcc 
aagcagctgg gagaactgtg tacggagcgt gacccctgcg acccacacaa gggcctcttc 
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tgcgatttcg gctcccccgc caaccgcaag attggagtgt gcactgccaa agatggtgca 300 

ccctgtgtct tcggtgggtc ggtgtaccgc agcggtgagt ccttccaaag cagctgcaaa 360 

taccaatgca cttgcctgga tggggccgtg ggctgcgtgc ccctatgcag catggacgtg 420 

cgcctgccca gccctgactg ccccttcccg agaagggtca agctgcctgg gaaatgctgc 480 

aaggagtggg tgtgtgacga gcccaaggac cgcacagcag ttggccctgc cctagctgcc 540 

taccgactgg aagacacatt tggcccagac ccaactatga tgcgagccaa ctgcctggtc 600 

cagaccacag agtggagcgc ctgttctaag acctgtggaa tgggcatctc cacccgagtt 660 

accaatgaca ataccttctg cagactggag aagcagagcc gcctctgcat ggtcaggccc 720 

tgcgaagctg acctggagga aaacattaag aagggcaaaa agtgcatccg gacacctaaa 780 

atcgccaagc ctgtcaagtt tgagctttct ggctgcacca gtgtgaagac atacagggct 840 

aagttctgcg gggtgtgcac agacggccgc tgctgcacac cgcacagaac caccactctg 900 

ccagtggagt tcaaatgccc cgatggcgag atcatgaaaa agaatatgat gttcatcaag 960 

acctgtgcct gccattacaa ctgtcctggg gacaatgaca tctttgagtc cctgtactac 1020 

aggaagatgt acggagacat ggcgtaa 1047 

< 210 > 16 
<211> 1050 

. <212> DNA 
<213> HOMO SAPIENS 

<400> 16 

atgaccgccg ccagtatggg ccccgtccgc gtcgccttcg tggtcctcct cgccctctgc 60 

agccggccgg ccgtcggcca gaactgcagc gggccgtgcc ggtgcccgga cgagccggcg 120 

ccgcgctgcc cggcgggcgt gagcctcgtg ctggacggct gcggctgctg ccgcgtctgc 180 

gccaagcagc tgggcgagct gtgcaccgag cgcgacccct gcgacccgca caagggcctc 240 

ttctgtgact tcggctcccc ggccaaccgc aagatcggcg tgtgcaccgc caaagatggt 300 

gctccctgca tcttcggtgg tacggtgtac cgcagcggag agtccttcca gagcagctgc 360 

aagtaccagt gcacgtgcct ggacggggcg gtgggctgca tgcccctgtg cagcatggac 420 

gttcgtctgc ccagccctga ctgccccttc ccgaggaggg tcaagctgcc cgggaaatgc 480 

tgcgaggagt gggtgtgtga cgagcccaag gaccaaaccg tggttgggcc tgccctcgcg 540 

gcttaccgac tggaagacac gtttggccca gacccaacta tgattagagc caactgcctg 600 

gtccagacca cagagtggag cgcctgttcc aagacctgtg ggatgggcat ctccacccgg 660 

9^ accaa t9 acaacgcctc ctgcaggcta gagaagcaga gccgcctgtg catggtcagg 720 

ccttgcgaag ctgacctgga agagaacatt aaigaagggca aaaagtgcat ccgtactccc 780 

aaaatctcca agcctatcaa gtttgagctt tctggctgca ccagcatgaa gacataccga 840 

gctaaattct gtggagtatg taccgacggc cgatgctgca ccccccacag aaccaccacc 900 

ctgccggtgg agttcaagtg ccctgacggc gaggtcatga agaagaacat gatgttcatc 960 

aagacctgtg cctgccatta caactgtccc ggagacaatg acatctttga atcgctgtac 1020 
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tacaggaaga tgtacggaga catggcatga 

<210> 17 
<211> 1050 
<212> DNA 
<215> BOVINE 

<400> 17 

atgtcagcca ccggcctggg cccggtccgc 
agccggcccg cctccagcca ggactgctgc 
gcgccgcgct gccccgccgg cgtcagcttg 
gccaagcagc tgagcgagtt gtgtaccgag 
ttctgcgact tcggctcccc aaccaaccgc 
gccccctaca ttttcggagg aactgtgtac 
aaataccagt gcacgtgtct ggacgggtcg 
gtccgcctgc ccagccccga ctgccccttc 
tgcgaggaat gggtgtcccg tgatgagaag 
gcttaccggc tggaagacac gtttggccca 
gtccagacca cagagtggag tgcctattcc 
gttaccaatg acaacgcatt ctgcaggctg 
ccttgcgaag ctgacctgga ggagaacatt 
aaaatctcca agcctatcaa gtttcagctt 
gctaaattct tcggagtgtg cacagacggg 
cttcccgtgg agttcaagtg tcctgatggg 
aagacctgtg cctgccatta caactgcccc 
tacaggaaga tgtatggaga catggcctaa 

<210> 18 
<211> 1065 

<212> DNA 
<213> MOUSE 

<400> 18 

atgagcctct tcctgcgaaa gcgatgcctc 
agtcaagtct ctgcatctct gcgctgccct 
tcaccgacct gcgcccccgg ggtgcgctcg 
tgcgcccgcc agcgcgggga gagttgttct 
ctctactgtg accgcagcgc agaccccaac 
ggagacaact gtgtgttcga tggggtcatt 
tgtcagtact tctgcacctg cagagatggg 
gacgtgctac tgccgggtcc tgactgccca 



tgcgccttcg tgctcctgct cgccctctgc 
agcgccccgt gccagtgccc tgccggcccg 
gtgctggacg gctgcggctg ctgcgtgtgc 
cgcgacccct gcgatccgca caagggcctc 
aagatcggcg tgtgcaccgc taaagatggt 
cagagcggag agtctttcca gagcagctgc 
gtgggctgcg tgcccctatg cagcgtggac 
ccacggaggg tcaaactgcc cgggaaatgc 
gagcacaccg tggtcggccc tgcgctggca 
gacccaacca tgatccgagc caactgccag 
aagacctgcg gaatgggcat ctccacccgg 
gagaagcaga gccgcctctg catggtcagg 
aagaaaggca aaaagtgcat ccggactccc 
tctggctgca ccagcatgaa gacataccga 
cggtgctgca ccccccacag aaccaccacc 
gaggtcatga agaagagcat gatgttcatc 
ggagacaatg acatcttcga gtcactgtac 



tgcctaggct tcctgctctt ccatctctta 

tctcggtgcc cgcccaagtg ccccagtata 

gtgctggacg gctgctcctg ctgtccggtg 

gagatgagac cctgtgacca gagcagtggt 

aaccagactg gcatttgcat ggttccagag 

taccgcaacg gagagaagtt tgagccgaac 

cagattcjgct gtctgccccg ctgccagcta 

gctccgagaa aagtcgcagt gccaggggag 
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tgctgcgaaa agtggacctg tggctcagac gagcagggga cacaggggac gctgggaggc 540 
ttggcccttc cagcctatag accggaagcc accgtaggag ttgaagtctc tgactccagc 600 
attaactgca ttgagcagac gacggagtgg agcgcatgtt ccaagagctg tggaatgggc 660 
gtgtccaccc gggtcaccaa caggaatcgc cagtgtgaga tggtaaaaca gactcgtctc 720 
tgcatcgttc ggccttgtga acaagagccc gaggaagtaa cagacaagaa aggtaaaaag 780 
tgtctccgca ccaagaagtc cctgaaagcc atccacctac agttcgagaa ttgcactagc 840 
ttgtacacct ataagccccg gttctgtggg gtctgcagtg atggccgctg ctgtaccccc 900 
cacaacacca aaaccatcca ggtggagttt cagtgtctcc cgggggaaat catcaagaaa 960 
ccagtcatgg tcattggaac ctgtacctgc tactccaact gccctcagaa caatgaggcc 1020 
ttcctccaag atctggagct gaagacaagc agaggagaaa tttaa 1065 



<210> 19 

<211> 1074 

<212> DNA 
<213> HOMO SAPIENS 

<400> 19 



atgcagagtg tgcagagcac gagcttttgt ctccgaaagc agtgcctttg cctgaccttc 60 
ctgcttctcc atctcctggg acaggtcgct gcgactcagc gctgccctcc ccagtgcccg 120 
ggccggtgcc ctgcgacgcc gccgacctgc gcccccgggg tgcgcgcggt gctggacggc 180 
tgctcatgct gtctggtgtg tgcccgccag cgtggcgaga gctgctcaga tctggagcca 240 
tgcgacgaga gcagtggcct ctactgtgat cgcagcgcgg accccagcaa ccagactggc 300 
atctgcacgg cggtagaggg agataactgt gtgttcgatg gggtcatcta ccgcagtgga 360 
gagaaatttc agccaagctg caaattccag tgcacctgca gagatgggca gattggctgt 420 
gtgccccgct gtcagctgga tgtgctactg cctgagccta actgcccagc tccaagaaaa 480 
gttgaggtgc ctggagagtg ctgtgaaaag tggatctgtg gcccagatga ggaggattca 540 
ctgggaggcc ttacccttgc agcttacagg ccagaagcca ccctaggagt agaagtctct 600 
gactcaagtg tcaactgcat tgaacagacc acagagtgga cagcatgctc caagagctgt 660 
ggtatggggt tctccacccg ggtcaccaat aggaaccgtc aatgtgagat gctgaaacag 720 
actcggctct gcatggtgcg gccctgtgaa caagagccag agcagccaac agataagaaa 780 
ggaaaaaagt gtctccgcac caagaagtca ctcaaagcca tccacctgca gttcaagaac 840 
tgcaccagcc tgcacaccta caagcccagg ttctgtgggg tctgcagtga tggccgctgc 900 
tgcactcccc acaataccaa aaccatccag gcagagtttc agtgctcccc agggcaaata 960 
gtcaagaagc cagtgatggt cattgggacc tgcacctgtc acaccaactg tcctaagaac 1020 
aatgaggcct tcctccagga gctggagctg aagactacca gagggaaaat gtaa 1074 



< 210 > 20 
<211> 1140 

<212> DNA 
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<213> MOUSE 
<400> 20 

atgagctcca- gcaccttcag gacgctcgct gtcgccgtca cccttctcca cttgaccaga 60 

ctggcgctct ccacctgccc cgccgcctgc cactgccctc tggaggcacc caagtgcgcc 120 

ccgggagtcg ggttggtccg ggacggctgc ggctgctgta aggtctgcgc taaacaactc 180 

aacgaggact gcagcaaaac tcagccctgc gaccacacca aggggttgga atgcaatttc 240 

ggcgccagct ccaccgctct gaaagggatc tgcagagctc agtcagaagg cagaccctgt 300 

gaatataact ccagaatcta ccaaaacggg gaaagcttcc agcccaactg taaacaccag 360 

tgcacatgta ttgatggcgc cgtgggctgc attcctctgt gtccccaaga actgtctctc 420 

cccaatctgg gctgtcccaa cccccggctg gtgaaagtca gcgggcagtg ctgtgaagag 480 

tgggtttgtg atgaagacag cattaaggac tccctggacg accaggatga cctcctcgga 540 

ctcgatgcct cggaggtgga gttaacgaga aacaat gagt taatcgcaat tggaaaaggc 600 

agctcactga agaggcttcc tgtctttggc accgaaccgc gagttctttt caaccctctg 660 

cacgcccatg gccagaaatg cat cgttcag accacgtctt ggtcccagtg ctccaagagc 720 

tgcggaactg gcatctccac acgagttacc aatgacaacc cagagtgccg cctggtgaaa 780 

gagacccgga tctgtgaagt gcgtccttgt ggacaaccag tgtacagcag cctaaaaaag 840 

ggcaagaaat gcagcaagac caagaaatcc ccagaaccag tcagatttac ttatgcagga 900 

tgctccagtg tcaagaaata ccggcccaaa tactgcggct cctgcgtaga tggccggtgc 960 

tgcacacctc tgcagaccag aactgtgaag atgcggttcc gatgcgaaga tggagagatg 1020 

ttttccaaga atgtcatgat gatccagtcc tgcaaatgta actacaactg cccgcatccc 1080 

aacgaggcat cgttccgact gtacagccta ttcaatgaca tccacaagtt cagggactaa 1140 

< 210 > 21 
<211> 1146 

<212> DNA 
<213> HOMO SAPIENS 

<400> 21 

atgagctccc gcatcgccag ggcgctcgcc ttagtcgtca cccttctcca cttgaccagg 60 

ctggcgctct ccacctgccc cgctgcctgc cactgccccc tggaggcgcc caagtgcgcg 120 

ccgggagtcg ggctggtccg ggacggctgc ggctgctgta aggtctgcgc caagcagctc 180 

aacgaggact gcagcaaaac gcagccctgc gaccacacca aggggctgga atgcaacttc 240 

ggcgccagct ccaccgctct gaaggggatc tgcagagctc agtcagaggg cagaccctgt 300 

gaatataact ccagaatcta ccaaaacggg gaaagtttcc agcccaactg taaacatcag 360 

tgcacatgta ttgatggcgc cgtgggctgc attcctctgt gtccccaaga actatctctc 420 

cccaacttgg gctgtcccaa ccctcggctg gtcaaagtta ccgggcagtg ctgcgaggag 480 

tgggtctgtg acgaggatag tatcaaggac cccatggagg accaggacgg cctccttggc 540 

aaggagctgg gattcgatgc ctccgaggtg gagttgacga gaaacaatga attgattgca 600 
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gttggaaaag gcagctcact gaagcggctc cctgtttttg gaatggagcc tcgcatccta 660 

tacaaccctt tacaaggcca gaaatgtatt gttcaaacaa cttcatggtc ccagtgctca 720 

aagacctgtg gaactggtat ctccacacga gttaccaatg acaaccctga gtgccgcctt 780 

gtgaaagaaa cccggatttg tgaggtgcgg ccttgtggac agccagtgta cagcagcctg 840 

aaaaagggca agaaatgcag caagaccaag aaatcccccg aaccagtcag gtttacttac 900 

gctggatgtt tgagtgtgaa gaaataccgg cccaagtact gcggttcctg cgtggacggc 960 

cgatgctgca cgccccagct gaccaggact gtgaagatgc ggttccgctg cgaagatggg 1020 

gagacatttt ccaagaacgt catgatgatc cagtcctgca aatgcaacta caactgcccg 1080 

catgccaatg aagcagcgtt tcccttctac aggctgttca atgacattca caaatttagg 1140 

gactaa ^.146 

< 210 > 22 
<211> 1140 

<212> DNA 
<21B> RAT 

<400> 22 

atgagctcca gcaccatcaa gacgctcgct gtcgccgtca cccttctcca cttgaccagg 60 

ctggcactct ccacctgccc tgcctcctgc cactgccctc tggaggcgcc caagtgcgcc 120 

ccgggagtcg gcttggtccg ggacggctgc ggctgctgta aggtctgcgc gaagcaactc 180 

aacgaggact gcagcaaaac gcaaccctgc gaccacacca aggggctgga atgcaatttc 240 

ggcgccaatt ccaccgctct gaaagggatc tgcagagctc agtcagaagg cagaccttgt 300 

gaatataact ccaggatcta ccagaacggg gagagcttcc aacccaactg taaacatcag 360 

tgcacatgta ttgacggtgc tgtgggctgc attcctctgt gtccccaaga actgtctctc 420 

cccaatctgg gctgtcccaa cccccggctg gtgaaagtca gcgggcagtg ctgtgaggaa 480 

tgggtctgtg atgaagacag cattaaggac tccctggacg accaggacga cctccttgga 540 

ttcgatgcct cggaggtgga gttaacaaga aacaatgagt taatcgcaac tggcaaaggc 600 

agctcactga agaggcttcc tgtctttggc acggaacctc gagtccttta caaccccctg 660 

catgcccatg gccagaaatg catcgttcag actacgtcct ggtcccagtg ctccaagagc 720 

tgcggaactg gcatctccac acgagttacc aatgacaacc cggagtgccg cctggtgaaa 780 

gagacccgga tctgtgaagt gcgtccttgt ggacaaccag tgtacagcag cctaaaaaag 840 

ggcaagaaat gcagcaagac caagaaatcc ccagaaccag tccgatttac ttatgcagga 900 

tgctccagtg tgaagaaata ccggcccaaa tactgcggct cctgcgtgga cggccggtgc 960 

tgcacacctc tgcagaccag gaccgtgaag atgcggttcc ggtgcgaaga tggcgagatg 1020 

ttctccaaga acgtcatgat gattcagtcc tgcaagtgta actacaactg cccgcatccc 1080 

aacgaggcgt cgtttcgcct ctacagtctg ttcaacgata tccacaagtt cagggactaa 1140 

<210> 23 

<211> 1128 
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<212> DNA 
<213> XENOPUS 

<400> 23 

atgagcttcc tagcacttaa ccccgtcctt gctattgccc ttctttctgg attcattgac 60 

ttggctgtgt catcgtgccc agcagtgtgc caatgtccgg ttgaagtacc caaatgtgcc 120 

ccaggagttg gactggttct ggatggttgt ggatgttgca aaatctgtgc taagcagctc 180 

aatgaagatt gcagcaaaac tcatccttgt gatcacacca agggacttga atgcaatttt 240 

ggagccagtt ccagagccat taagggaata tgtagagcaa aatcagaagg gagaccttgt 300 

gagtacaatt ccaaaatcta ccagaatgga gaaagttttc agccaaactg caagcatcag 360 

tgcacatgca tagatggagc tgttggttgc cttccattgt gtcctcaaga actatccctg 420 

cctaacttgg gctgcccaaa tccaaggctg gtgaaggttc cagggcagtg ctgtgaggag 480 

tgggtctgcg atgaagccaa agatccagtc gatgagatgg atgacttctt taacaaagaa 540 

tttggaatgg atactaatga aggagaactt acaaggaaaa atgaatttgt tgcggtcatc 600 

aaaggaggac taaaaatgct gcctgttttt ggctctgacc cgcaaagtca tgttgtggag 660 

aactcgaagt gcattgttca aaccacatcg tggtctcagt gctcaaagac ctgtggaact 720 

ggtatctcta cgagagtcac aaatgataac agcaactgca gactcgtgag ggagaccaga 780 

atctgtgaag tccgaccttg tggccagcca agctatacaa gtttaaagaa gggaaagaaa 840 

tgcaccaaga caaaaaaatc tcaagctcca gtaagataca catacgccgg atgttccagt 900 

gtaaagaaat atcgtccaaa atattgtgga tcatgtgtgg atgggaggtg ctgcactcca 960 

cagcagacaa ggactgtcaa aatccgattc cgttgtgagg atggggagac ctttactaaa 1020 

aatgtcatga tgatccagtc atgtagatgc aactacaact gcccacatac aaatgaagcc 1080 

tatccttact acagattatt caatgatatc cacaaattca gagactaa 1128 

<210> 24 

<211> 555 

<212> DNA 
<213> MOUSE 

<400> 24 

atgaatcgca ccgcatacac tgtgggagcg ttgcttctcc tcctggggac cctactgcca 60 

acagctgagg ggaaaaagaa aggttcccaa ggagccattc cgcctcctga caaggctcag 120 

cacaatgact ctgagcagac ccagtcccca ccacaacctg gctccaggac ccgggggcgg 180 

ggccaggggc ggggcaccgc catgcctgga gaggaggtgc ttgagtccag ccaagaggcc 240 

ctgcacgtga cagagcgcaa gtatctgaag cgagattggt gcaaaactca gcccctgaag 300 

cagaccatcc acgaggaggg ctgcaacagc cgcactatca tcaaccgctt ctgttatggc 360 

cagtgcaact ccttctacat ccccaggcac atccgaaagg aggaagggtc ctttcagtct 420 

tgctccttct gcaagcccaa gaagttcacc accatgatgg tcacactcaa ctgtcctgag 480 

ctacagccac ccaccaagaa gaaaagggtc acacgcgtga agcagtgccg ttgcatatcc 540 

atcgacttgg attaa 555 
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<210> 25 

<211> 555 

<212> DNA 
<213> MOUSE 

<400> 25 

atgaatcgca ccgcatacac tgtgggagcg ttgcttctcc tcctggggac cctactgcca 60 

acagctgagg ggaaaaagaa aggttcccaa ggagccattc cgcctcctga caaggctcag 120 

cacaatgact ctgagcagac ccagtcccca ccacaacctg gctccaggac ccgggggcgg 180 

ggccaggggc ggggcaccgc catgcctgga gaggaggtgc ttgagtccag ccaagaggcc 240 

ctgcacgtga cagagcgcaa gtatctgaag cgagattggt gcaaaactca gcccctgaag 300 

cagaccatcc acgaggaggg ctgcaacagc cgcactatca tcaaccgctt ctgttatggc 360 

cagtgcaact ccttctacat ccccaggcac atccgaaagg aggaagggtc ctttcagtct 420 

tgctccttct gcaagcccaa gaagttcacc accatgatgg tcacactcaa ctgtcctgag 480 

ctacagccac ccaccaagaa gaaaagggtc acacgcgtga agcagtgccg ttgcatatcc 540 
atcgacttgg attaa 555 



<210> 26 

<211> 555 

<212> DNA 

<213> HOMO SAPIENS 

<400> 26 



atgagccgca cagcctacac ggtgggagcc ctgcttctcc tcttggggac cctgctgccg 60 
gctgctgaag ggaaaaagaa agggtcccaa ggtgccatcc ccccgccaga caaggcccag 120 
cacaatgact cagagcagac tcagtcgccc cagcagcctg gctccaggaa ccgggggcgg 180 
ggccaagggc ggggcactgc catgcccggg gaggaggtgc tggagtccag ccaagaggcc 240 
ctgcatgtga cggagcgcaa atacctgaag cgagactggt gcaaaaccca gccgcttaag 300 
cagaccatcc acgaggaagg ctgcaacagt cgcaccatca tcaaccgctt ctgttacggc ,360 
cagtgcaact ctttctacat ccccaggcac atccggaagg aggaaggttc ctttcagtcc 420 
tgctccttct gcaagcccaa gaaattcact accatgatgg tcacactcaa ctgccctgaa 480 
ctacagccac ctaccaagaa gaagagagtc acacgtgtga agcagtgtcg ttgcatatcc 540 
atcgatttgg attaa 555 



<210> 27 

<211> 804 

<212> DNA 

<213> HOMO SAPIENS 

<400> 27 

atgcatctcc tcttatttca gctgctggta ctcctgcctc taggaaagac cacacggcac 60 

caggatggcc gccagaatca gagttctctt tcccccgtac tcctgccaag gaatcaaaga 120 

gagcttccca caggcaacca tgaggaagct gaggagaagc cagatctgtt tgtcgcagtg 180 
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ccacaccttg tagccaccag ccctgcaggg gaaggccaga ggcagagaga gaagatgctg 240 
tccagatttg gcaggttctg gaagaagcct gagagagaaa tgcatccatc cagggactca BOO 
gatagtgagc ccttcccacc tgggacccag tccctcatcc agccgataga tggaatgaaa 360 
atggagaaat ctcctcttcg ggaagaagcc aagaaattct ggcaccactt catgttcaga 420 
aaaactccgg cttctcaggg ggtcatcttg cccatcaaaa gccatgaagt acattgggag 480 
acctgcagga cagtgccctt cagccagact ataacccacg aaggctgtga aaaagtagtt 540 
gttcagaaca acctttgctt tgggaaatgc gggtctgttc attttcctgg agccgcgcag 600 
cactcccata cctcctgctc tcactgtttg cctgccaagt tcaccacgat gcacttgcca 660 
ctgaactgca ctgaactttc ctccgtgatc aaggtggtga tgctggtgga ggagtgccag 720 
tgcaaggtga agacggagca tgaagatgga cacatcctac atgctggctc ccaggattcc 780 
tttatcccag gagtttcagc ttga 804 



<210> 28 

<211> 804 

<212> DNA 

<213> HOMO SAPIENS 

<400> 28 



atgcatctcc tcttatttca gctgctggta ctcctgcctc taggaaagac cacacggcac 60 
caggatggcc gccagaatca gagttctctt tcccccgtac tcctgccaag gaatcaaaga 120 
gagcttccca caggcaacca tgaggaagct gaggagaagc cagatctgtt tgtcgcagtg 180 
ccacaccttg tagccaccag ccctgcaggg gaaggccaga ggcagagaga gaagatgctg 240 
tccagatttg gcaggttctg gaagaagcct gagagagaaa tgcatccatc cagggactca 300 
gatagtgagc ccttcccacc tgggacccag tccctcatcc agccgataga tggaatgaaa 360 
atggagaaat ctcctcttcg ggaagaagcc aagaaattct ggcaccactt catgttcaga 420 
aaaactccgg cttctcaggg ggtcatcttg cccatcaaaa gccatgaagt acattgggag 480 
acctgcagga cagtgccctt cagccagact ataacccacg aaggctgtga aaaagtagtt 540 
gttcagaaca acctttgctt tgggaaatgc gggtctgttc attttcctgg agccgcgcag 600 
cactcccata cctcctgctc tcactgtttg cctgccaagt tcaccacgat gcacttgcca 660 
ctgaactgca ctgaactttc ctccgtgatc aaggtggtga tgctggtgga ggagtgccag 720 
tgcaaggtga agacggagca tgaagatgga cacatcctac atgctggctc ccaggattcc 780 
tttatcccag gagtttcagc ttga 804 



<21Q> 29 

<211> 13638 

<212> DNA 
<213> MOUSE 

<400> 29 

atgctgaccc cgccgttgct gctgctcgtg ccgctgcttt cagctctggt ctccggggcc 60 
actatggatg cccctaaaac ttgcagccct aagcagtttg cctgcagaga ccaaatcacc 120 
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tgtatctcaa agggctggcg gtgtgacggt gaaagagatt gccccgacgg ctctgatgaa 180 
gcccctgaga tctgtccaca gagtaaagcc cagagatgcc cgccaaatga gcacagttgt 240 
ctggggactg agctatgtgt ccccatgtct cgtctctgca acgggatcca ggactgcatg 300 
gatggctcag acgagggtgc tcactgccga gagctccgag ccaactgttc tcgaatgggt 360 
tgtcaacacc attgtgtacc tacacccagt gggcccacgt gctactgtaa cagcagcttc 420 
cagctcgagg cagatggcaa gacgtgcaaa gattttgacg agtgttccgt gtatggcacc 480 
tgcagccagc tttgcaccaa cacagatggc tccttcacat gtggctgtgt tgaaggctac 540 
ctgctgcaac cggacaaccg ctcctgcaag gccaagaatg agccagtaga tcggccgcca 600 
gtgctactga ttgccaactc tcagaacatc ctagctacgt acctgagtgg ggcccaagtg 660 
tctaccatca cacccaccag cacccgacaa accacggcca tggacttcag ttatgccaat 720 
gagaccgtat gctgggtgca cgttggggac agtgctgccc agacacagct caagtgtgcc 780 
cggatgcctg gcctgaaggg ctttgtggat gagcatacca tcaacatctc cctcagcctg 840 
caccacgtgg agcagatggc aatcgactgg ctgacgggaa acttctactt tgtcgacgac 900 
attgacgaca ggatctttgt ctgtaaccga aacggggaca cctgtgtcac tctgctggac 960 
ctggaactct acaaccccaa aggcatcgcc ttggaccccg ccatggggaa ggtgttcttc 1020 
actgactacg ggcagatccc aaaggtggag cgctgtgaca tggatggaca gaaccgcacc 1080 
aagctggtgg atagcaagat cgtgtttcca cacggcatca ccctggacct ggtcagccgc 1140 
ctcgtctact gggcggacgc ctacctagac tacatcgagg tggtagacta cgaagggaag 1200 
ggtcggcaga ccatcatcca aggcatcctg atcgagcacc tgtacggcct gaccgtgttt 1260 
gagaactatc tctacgccac caactcggac aatgccaaca cgcagcagaa gacgagcgtg 1320 
atccgagtga accggttcaa cagtactgag taccaggtcg tcacccgtgt ggacaagggt 1380 
ggtgccctgc atatctacca ccagcgacgc cagccccgag tgcggagtca cgcctgtgag 1440 
•aatgaccagt acgggaagcc aggtggctgc tccgacatct gcctcctggc caacagtcac 1500 
aaggcaagga cctgcaggtg caggtctggc ttcagcctgg gaagtgatgg gaagtcttgt 1560 
aagaaacctg aacatgagct gttcctcgtg tatggcaagg gccgaccagg catcattaga 1620 
ggcatggaca tgggggccaa ggtcccagat gagcacatga tccccatcga gaaccttatg 1680 
aatccacgcg ctctggactt ccacgccgag accggcttca tctactttgc tgacaccacc 1740 
agctacctca ttggccgcca gaaaattgat ggcacggaga gagagactat cctgaaggat 1800 
ggcatccaca atgtggaggg cgtagccgtg gactggatgg gagacaatct ttactggact 1860 
gatgatggcc ccaagaagac cattagtgtg gccaggctgg agaaagccgc tcagacccgg 1920 
aagactctaa ttgagggcaa gatgacacac cccagggcca ttgtagtgga tccactcaat 1980 
gggtggatgt actggacaga ctgggaggag gaccccaagg acagtcggcg agggcggctc 2040 
gagagggctt ggatggacgg ctcacaccga gatatctttg 'tcacctccaa gacagtgctt 2100 
tggcccaatg ggctaagcct ggatatccca gccggacgcc tctactgggt ggatgccttc 2160 
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tatgaccgaa ttgagaccat 
cctgaactga atcatgcctt 
taccggagcg gcagcgtcta 
acccttctgc gcagcgagag 
cagcaagtgg gtaccaacaa 
gccacccccg ggagccgcca 
gtcacctgct tggcgaaccc 
gcctgtgcca acaaccgctg 
ctggacaaca gcgatgaggc 
ttcaagtgtg agaacaaccg 
tgtggcaaca gcgaggacga 
cagttctcct gtgccagtgg 
gactgtgggg accggtccga 
actcaattta cctgcaacaa 
aatgactgtg gggacaacag 
ttcaagtgca acagtggcag 
tgtggggact acagcgacga 
ggtggctgcc actcggatga 
tggcgctgcg acggggacac 
gtgacccatg tttgtgaccc 
agcaaggcgt gggtgtgtga 
tgtgaggccc tggcctgcag 
ctgcctcctg acaagctgtg 
gagctctgtg accagtgttc 
cctggtgaag gcatcgtgtg 
acctgccaga tccagagcta 
aacaagttca gtgtgaagtg 
acgtgccgca gtctggatcc 
aggcgcattg accttcacaa 
attgccctgg acttccacct 
aagatctacc gtgggaaact 
cagtatggct tggccacacc 
tgggtggaga gcaacctgga 
actctgctgg cgggtgacat 



Nonprovisional IP- 
actgctcaat ggcacagacc 

cggcctgtgt caccatggca 

ccgcttggaa cggggcgtgg 

accgcctatc tttgagatcc 

atgccgggta aataacggag 

gtgtgcctgt gccgaggacc 

atcctacgtg cccccacccc 

catccaggag cgctggaagt 

cccagcactg tgccatcaac 

gtgtatcccc aaccgctggc 

atccaatgcc acgtgctcag 

ccgatgcatt cctatctcat 

tgagtcagcc tcatgcgcct 

tggcagatgt attaacatca 

cgacgaagcc ggctgcagtc 

atgcatcccc gagcactgga 

gacacacgcc aactgtacca 

gttccagtgc ccgctagatg 

cgactgcatg gattccagcg 

gaatgtcaag tttggctgca 

tggcgacagc gactgtgaag 

gccaccctcc catccctgcg 

cgacggcaag gatgactgtg 

tctgaataat ggtggctgta 

ctcttgccct ctgggcatgg 

ctgtgccaag cacctcaaat 

ctcctgctac gagggctggg 

cttcaaactg ttcatcatct 

gggggactac agcgtcctag 

cagccagagt gccctctact 

cctggacaac ggagccctga 

agagggcctg gctgtagatt 

ccagatcgaa gtggccaagc 

tgagcacccg agggccatcg 



017.ST25.txt 
ggaagattgt atatgagggt 

actacctctt ttggaccgag 

caggcgcacc gcccactgtg 

gaatgtacga cgcgcacgag 

gctgcagcag cctgtgcctc 

aggtgttgga cacagatggt 

agtgccagcc gggccagttt 

gtgacggaga caacgactgt 

acacctgtcc ctcggaccga 

tctgtgatgg ggataatgat 

cccgcacctg tccacccaac 

ggacctgtga tctggatgat 

accccacctg cttccccctg 

actggcggtg tgacaacgac 

actcctgctc cagtacccag 

cgtgtgatgg ggacaatgat 

accaggctac aagacctcct 

gcctgtgcat ccccctgagg 

atgagaagag ctgtgagggc 

aggactccgc ccggtgcatc 

ataactccga cgaggagaac 

ccaacaacac ctctgtctgc 

gagacggctc ggatgagggc 

gtcacaactg ctcagtggcc 

agctgggctc tgacaaccac 

gcagccagaa gtgtgaccag 

tcttggagcc tgacggggaa 

tctccaaccg ccacgagatc 

tgcctggcct gcgcaacact 

ggaccgacgc ggtagaggac 

ccagctttga ggtggtgatt 

ggattgcagg caacatctac 

tggacggaac cctccgaacc 

ctctggaccc tcgggatggg 



2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940. 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 
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attctgtttt ggacagactg ggatgccagc ctgccacgaa tcgaggctgc atccatgagt 4260 

ggagctggcc gccgaaccat ccaccgggag acaggctctg ggggctgcgc caatgggctc 4320 

accgtggatt acctggagaa gcgcatcctc tggattgatg ctaggtcaga tgccatctat 4380 

tcagcccggt atgacggctc cggccacatg gaggtgcttc ggggacacga gttcctgtca 4440 

cacccatttg ccgtgacact gtacggtggg gaggtgtact ggaccgactg gcgaacaaat 4500 

acactggcta aggccaacaa gtggactggc cacaacgtca ccgtggtaca gaggaccaac 4560 

acccagccct tcgacctgca ggtgtatcac ccttcccggc agcccatggc tccaaaccca 4620 

tgtgaggcca atggcggccg gggcccctgt tcccatctgt gcctcatcaa ctacaaccgg 4680 

accgtctcct gggcctgtcc ccacctcatg aagctgcaca aggacaacac cacctgctat 4740 

gagtttaaga agttcctgct gtacgcacgt cagatggaga tccggggcgt ggacctggat 4800 

gccccgtact acaattatat catctccttc acggtgcctg atatcgacaa tgtcacggtg 4860 

ctggactatg atgcccgaga gcagcgagtt tactggtctg atgtgcggac tcaagccatc 4920 

aaaagggcat ttatcaacgg cactggcgtg gagaccgttg tctctgcaga cttgcccaac 4980 

gcccacgggc tggctgtgga ctgggtctcc cgaaatctgt tttggacaag ttacgacacc 5040 

aacaagaagc agattaacgt ggcccggctg gacggctcct tcaagaatgc ggtggtgcag 5100 

ggcctggagc agccccacgg cctggtcgtc cacccgcttc gtggcaagct ctactggact 5160 

gatggggaca acatcagcat ggccaacatg gatgggagca accacactct gctcttcagt 5220 

ggccagaagg gccctgtggg gttggccatt gacttccctg agagcaaact ctactggatc 5280 

agctctggga accacacaat caaccgttgc aatctggatg ggagcgagct ggaggtcatc 5340 

gacaccatgc ggagccagct gggcaaggcc actgccctgg ccatcatggg ggacaagctg 5400 

tggtgggcag atcaggtgtc agagaagatg ggcacgtgca acaaagccga tggctctggg 5460 

tccgtggtgc tgcggaacag taccacgttg gttatgcaca tgaaggtgta tgacgagagc 5520 

atccagctag agcatgaggg caccaacccc tgcagtgtca acaacggaga ctgttcccag 5580 

ctctgcctgc caacatcaga gacgactcgc tcctgtatgt gtacagccgg ttacagcctc 5640 
cggagcggac agcaggcctg tgagggtgtg ggctcttttc tcctgtactc tgtacatgag 5700 
ggaattcggg ggattccact agatcccaat gacaagtcgg atgccctggt cccagtgtcc 5760 
ggaacttcac tggctgtcgg aatcgacttc catgccgaaa atgacactat ttattgggtg 5820 
gatatgggcc taagcaccat cagcagggcc aagcgtgacc agaeatggcg agaggatgtg 5880 
gtgaccaacg gtattggccg tgtggagggc atcgccgtgg actggatcgc aggcaacata 5940 
tactggacgg accagggett cgatgtcatc gaggttgccc ggctcaatgg ctcttttcgt 6000 
tatgtggtca tttcccaggg tctggacaag cctcgggcca tcactgtcca cccagagaag 6060 
gggtacttgt tctggaccga gtggggtcat tacccacgta ttgagcggtc tcgccttgat 6120 
ggcacagaga gagtggtgtt ggttaatgtc agcatcagct ggcccaatgg catctcagta 6180 
gactatcagg gcggcaagct ctactggtgt gatgctcgga tggacaagat cgagcgcatc 6240 
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gacctggaaa cgggcgagaa 
tccgtgtccg tgtttgagga 
atcaagcgcg gctgcaaaga 
gttcagctta aagacatcaa 
gcggtagcca acggcgggtg 
tgtgcctgtg cccacgggat 
tacctgctct actcagagcg 
ctcaacgcac cggtgcagcc 
gcctttgact accgagcagg 
atccactttg ggaacatcca 
gaaaatgtgg gctctgtgga 
acaagctaca ccacatccac 
ttcgagaggg agacagtcat 
gatgagtgcc agaacctgat 
cgggcagccc tatccggagc 
aatgggttgg ccatcgacca 
aagatcgagc gctgcgagta 
gtccacccct ttgggttggc 
cgggctgtgc agcgagccaa 
attccccagc aacccatggg 
tccccctgcc gtatcaacaa 
cacgtcaact gttcctgtcg 
gtgaactcct cttgtcgggc 
ttcagcctca cctgtgatgg 
tactgcaact cacgccgctg 
tccaacatgc tgtggtgcaa 
tgcaacaaga ctgcctgtgg 
aactccagtc gctgcaacca 
agtgccacag actgcagcag 
tgcgagcgga catccctgtg 
ggagactaca gcgatgaacg 
tactttgcct gccccagcgg 
gactgtgaga acggcgagga 
gagtgccaga accaccggtg 



Nonprovisional IP- 
ccgggaggtg gtcctgtcca 

cttcatctac tggagtgaca 

caatgctaca gactccgtgc 

ggtcttcaac agggacaggc 

ccagcagctc tgcttgtatc 

gctggcagaa gacggggcct 

gaccatcctc aagagcatcc 

ctttgaagac cccgagcaca 

cacctccccg gggaccccta 

gcagatcaat gacgatggct 

aggcctggcc tatcaccgtg 

catcacccgc cacaccgtgg 

caccatgtcc ggagacgacc 

gttctggacc aattggaacg 

caacgtcctg accctcattg 

ccgggcggag aagctgtact 

cgacggctcc caccgctatg 

ggtgtacgga gagcacattt 

caagtatgtg ggcagcgaca 

catcatcgcc gtggccaatg 

tggaggctgc caggatctgt 

agggggccgg atcctccagg 

acaagatgag tttgagtgtg 

cgtctcccac tgcaaggaca 

caagaagact ttccgccagt 

tggggtggat tactgtgggg 

tgtgggtgag ttccgctgcc 

gtttgtggat tgtgaggatg 

ctatttccgc ctgggcgtga 

ctacgcacct agctgggtgt 

tgactgtcca ggtgtgaagc 

gcgctgtatc cccatgagct 

tgagacccac tgcaacaagt 

tatctccaag cagtggctgt 
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gcaataacat ggatatgttc 

gaactcacgc caatggctcc 

ctctgaggac aggcattggt 

agaagggtac caatgtgtgc 

ggggtggcgg acagcgagcc 

catgccgaga gtacgctggc 

acctgtcgga tgagcgtaac 

tgaaaaatgt catcgccctg 

accgcatctt cttcagtgac 

cgggcaggac caccatcgtg 

gctgggacac actgtactgg 

accagactcg cccaggggcc 

acccgagagc ctttgtgctg 

agctccatcc aagcatcatg 

agaaggacat ccgcacgccc 

tctcggatgc caccttggac 

tgatcctaaa gtcggagccc 

tctggactga ctgggtgcgg 

tgaagctgct tcgggtggac 

acaccaacag ctgtgaactc 

gtctgctcac ccaccaaggc 

aggacttcac ctgccgggct 

ccaatgggga atgtatcagc 

agtccgatga gaagccctcc 

gtaacaatgg ccgctgtgta 

atggctctga tgagatacct 

gggatgggtc ctgcatcggg 

cctcggatga gatgaattgc 

aaggtgtcct cttccagccg 

gtgatggcgc caacgactgt 

gccctaggtg cccgctcaat 

ggacgtgtga caaggaggat 

tctgctcaga ggcacagttc 

gtgacggtag cgatgattgc 



6300 

6360 

6420 

6480 

6540 

6600 

6660 

6720 

6780 

6840 

6900 

6960 

7020 

7080 

7140 

7200 

7260 

7320 

7380 

7440 

7500 

7560 

7620 

7680 

7740 

7800 

7860 

7920 

7980 

8040 

8100 

8160 

8220 

8280 
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ggggatggct ccgatgaggc 
tcctgtcccg gcacccacgt 
tgtaccgatg gcgcggatga 
gaccgtgagt tcatgtgcca 
gaccgtgact gtgctgatgg 
cccaatgaat tccgctgtgc 
ggggagaatg actgtcacga 
ccagagcaca aatgcaatgc 
gaggcgttgc tctgcaacgg 
catgtcaacg agtgtctcag 
aagataggct ttaagtgccg 
tgtgccgacc tggatgagtg 
cacggaagtt acaagtgtct 
agctgcaaag ctgtgaccga 
cggaagctca acctggacgg 
gtcgccttgg catttgacta 
ggcagcatga ttcgcaggat 
ggccttagta acccagatgg 
gacaagggca gagataccat 
gtcagctctg gcctccggga 
tactggacag actggggtga 
cgcagcatca tcgtggacac 
acggaacgca tctactgggc 
ggctccaacc gtcacgttgt 
tttgaagact acgtctactg 
accacgggtg ccaacaaaac 
gtattccacg ccctgcgcca 
ggctgcagca acctgtgcct 
aacttctatc tgggtggcga 
gtgtgcaaaa atgacaagtg 
ggggatcact cagacgagcc 
cagtgctcca ccggcatctg 
caagacaata gtgacgaggc 
tgcaccaaca ccaaccgctg 



Nonprovisional ip- 
agctcactgt gaaggcaaga 

gtgtgtccct gagcgctggc 

gagtgtcact gctggctgcc 

gaaccgcttg tgtattccca 

ctctgatgaa tcccctgagt 

caatgggcgt tgtctgagct 

ccacagcgat gaggctccca 

ctcatcacag ttcctgtgca 

ccaggacgac tgtggggacg 

ccgcaagctc agtggctgca 

ctgtcgcccg ggcttccggc 

cagcaccacc ttcccctgca 

gtgtgtggag ggctatgcac 

tgaggagcca tttctcatct 

ctccaactac acactgctta 

ccgagagcag atgatctact 

gcacctcaac ggcagcaacg 

gctcgctgtg gactgggtgg 

tgaggtgtcc aagcttaacg 

gcccagagct ctggtagtgg 

ccactcactg atcggccgga 

taagatcaca tggcccaatg 

tgacgcccgt gaggactaca 

gctgagccaa gacatcccac 

gacagactgg gaaacgaagt 

actcctcatc agcaccctgc 

gccagatgtg cccaatcacc 

gctgtcccct gggggtggtc 

tggccgtacc tgtgtgtcca 

catccccttc tggtggaagt 

tccagactgt cccgagttca 

caccaaccct gccttcatct 

caattgcgac attcacgtct 

cattcctggc atcttccgtt 
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catgtggccc ctcctccttc 

tctgtgatgg cgacaaggac 

tgtacaacag cacctgtgat 

agcatttcgt gtgcgaccat 

gtgagtaccc aacctgcggg 

cccgtcagtg ggaatgtgat 

agaacccaca ctgcaccagc 

gcagcgggcg ctgcgtggct 

gttcagacga acgcgggtgc 

gtcaggactg cgaggacctc 

taaaggacga tggcaggacc 

gccagctctg catcaacacc 

cccgtggcgg tgacccccac 

ttgccaaccg gtactacctg 

agcagggcct gaacaatgcg 

ggacgggcgt gaccacccag 

tgcaggttct gcaccggacg 

gtggcaacct gtactggtgt 

gggcctatcg gacagtgctg 

atgtacagaa tgggtacctg 

ttggcatgga tggatctggc 

gcctgaccgt ggactacgtc 

tcgagttcgc cagcctggat 

acatctttgc gctgacccta 

ccatcaaccg ggcccacaag 

accggcccat ggacttacat 

cctgcaaagt caacaatggt 

acaagtgcgc ctgccccacc 

actgcacagc aagccagttt 

gtgacacgga ggacgactgt 

agtgccgccc aggccagttc 

gtgatgggga caatgactgc 

gcttgcccag ccaattcaag 

gcaatgggca ggacaactgc 



8B40 

8400 

8460 

8520 

8580 

8640 

8700 

8760 

8820 

8880 

8940 

9000 

9060 

9120 

9180 

9240 

9300 

9360 

9420 

9480 

9540 

9600 

9660 

9720 

9780 

9840 

9900 

9960 

10020 

10080 

10140 

10200 

10260 

10320 
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ggggacggcg aggatgagcg 
tgctccatca ccaagcgctg 
gtggacggca gtgatgagcc 
cgctgcaagg attctggccg 
tgtggggatg gttcagatga 
cagttccgct gcaaaaacaa 
gactgcggag ataactcgga 
tttttctgtg ccaatggccg 
tgtgccgacg gctcagacga 
tgcaagagtg gccactgcat 
gacggcagtg acgaggaagc 
caatgtaaca acaccttgtg 
ggggacaact cagatgagaa 
cctttccgct gcaagaatga 
gacaactgtg gagatgggac 
cactgcaaag acaagaagga 
cgctgtaaca tgttcgatga 
cccaagctga ccagctgtgc 
cgcactgaga aagctgccta 
cccggatgcc aggacatcaa 
aaacccaagg gaggccacct 
tgcaaagctg aaggctccga 
agcttgttcc cgggccaccc 
gtccgcatag atgccatgga 
cacacgggca caatctccta 
cgccaccgga ggcagatcga 
ccgaggggta tcgctatcga 
gacgtgattg aggtggcgca 
attgatgagc cccatgccat 
tgggggaacc accccaagat 
gtgcaagaca acattcagtg 
tactgggcag atgccaagct 
attgtggctg ctgacagcaa 
gactacatct acggagtcac 



Nonprovisional IP- 
ggattgccct gaggtgacct 

catccctcgc gtctgggtct 

tgccaactgt acccaaatga 

ctgcatcccc gcgcgctgga 

gcccaaggaa gagtgtgatg 

ccgctgtgtc ccaggccgtt 

cgaggagagc tgcacacctc 

ctgcatcgct gggcgctgga 

gaaagactgc accccccgct 

ccccctgcgc tggccgtgtg 

ctgtggcact ggggtgagga 

caagccgctg gcctggaagt 

ccccgaggaa tgcgcccggt 

ccgagtctgc ctgtggattg 

tgacgaggag gactgtgagc 

gttcctgtgc cgaaaccagc 

ctgcggcgat ggctccgatg 

caccaatgcc agcatgtgtg 

ctgtgcctgc cgctcgggct 

cgagtgcctg cgctttggta 

ctgcagctgt gcccgcaact 

gtaccaggtg ctatacatcg 

ccactcagcc tacgagcaga 

tgtccatgtc aaggccggcc 

caggagcctg ccccctgccg 

ccggggtgtc acccacctca 

ctgggtggcc gggaatgtgt 

aatgaagggc gagaaccgca 

cgtggtggac cctctgaggg 

tgaaacagca gcgatggatg 

gcctacaggg ctggctgtgg 

ttcggtcatc ggcagcatcc 

acgaggccta agtcacccct 

ttacatcaat aatcgtgtct 



017.ST25.txt 
gcgcccccaa ccagttccag 

gtgacaggga taatcactgt 

cctgtggagt ggatgagttc 

agtgtgacgg agaagatgac 

agcgcacctg tgagccatac 

ggcaatgtga ctacgacaac 

ggccctgctc tgagagtgag 

agtgtgatgg ggaccatgac 

gtgatatgga ccagttccag 

acgcggatgc tgactgtatg 

cctgcccatt ggatgagttt 

gtgatggaga ggacgactgt 

tcatctgccc tcccaaccgg 

ggcgccagtg tgatggcgtg 

cccccacggc ccagaacccc 

gctgtctatc atcctccctg 

aagaagattg cagcatcgac 

gggacgaagc tcgttgtgtg 

tccatactgt gccgggccag 

cctgctctca gctctggaac 

tcatgaagac acacaacacc 

cggatgacaa cgagatccgc 

cattccaggg cgatgagagt 

gtgtctactg gactaactgg 

cccctcctac cacttccaac 

atatttcagg gctgaagatg 

actggaccga ttccggccga 

agacgctcat ctcgggcatg 

gcaccatgta ctggtcagac 

gcacccttcg ggagactctc 

actatcacaa tgaacggctc 

ggctcaacgg cactgacccc 

tcagcatcga tgtgtttgaa 

tcaagatcca caagtttgga 



10380 

10440 

10500 

10560 

10620 

10680 

10740 

10800 

10860 

10920 

10980 

11040 

11100 

11160 

11220 

11280 

11340 

11400 

11460 

11520 

11580 

11640 

11700 

11760 

11820 

11880 

11940 

12000 

12060 

12120 

12180 

12240 

12300 

12360 
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cacagcccct tgtacaacct 
catcaacaca agcagcctga 
tgtctgctga gccccagcgg 
ggcacctgtg tgcctgtgcc 
tgcactctgc agtgcttcaa 
tgccgttgcc agccccgtta 
tgtcacaacg gaggcacctg 
actggcttca cgggccccaa 
agcacctgca ccgtcaacca 
ggcgaccgtt gccagtaccg 
atggctgctg atggctcccg 
gaggtgaaca agtgtagtcg 
gatgtcacat gcaactgcac 
cactgtagca atggtggctc 
ccgccccata tgacaggacc 
catatggcct ccatcctgat 
gtggtgttct ggtataagcg 
accaatgggg ccatgaatgt 
gagcccgatg atgtcggggg 
accaacttca ccaacccagt 
tccctggcca gcacggacga 
ggagatccct tggcatag 

<210> 30 
<211> 13635 

<212> DNA 
<213> HOMO SAPIENS 

<400> 30 

atgctgaccc cgccgttgct 
atcgacgccc ctaagacttg 
atctcaaagg gctggcggtg 
cctgagattt gtccacagag 
ggtactgagc tgtgtgttcc 
ggctcagatg aggggcccca 
cagcaccatt gtgtccccac, 
cttcaggcag atggcaagac 
agccagctat gcaccaacac 



Nonprovisional ip- 
aactgggggc ctgagccatg 

agtgaccaac ccctgtgacc 

gcctgtctgc acctgtccca 

ctctccaaca ccccctccag 

tggtggtagt tgtttcctca 

cacaggcgat aagtgtgagc 

tgcggcttcc ccatctggca 

atgcaccgca caggtgtgtg 

gggcaaccag ccccagtgcc 

gcagtgctct ggcttctgtg 

acaatgtcgc tgcaccgtct 

ctgtctccaa ggcgcctgtg 

tgatggccgg gtagccccca 

ctgcaccatg aacagcaaga 

ccggtgccag gagcaggttg 

ccctctgctg ctgcttctcc 

gcgagtccga ggggctaagg 

ggaaattgga aaccctacct 

cctactggat gctgattttg 

gtatgccacg ctctacatgg 

gaagcgagaa ctgctgggcc 



cctgctgctg cccctgctct 

cagccccaag cagtttgcct 

cgacggtgag agggactgcc 

taaggcccag cgatgccagc 

catgtcccgc ctctgcaatg 

ctgccgagag ctccaaggca 

actcgatggg cccacctgct 

ctgcaaagat tttgatgagt 

agacggctcc ttcatatgtg 
Page 3: 



017.ST25.txt 
cctctgatgt agtcctttac 

gcaagaaatg cgaatggctg 

atggaaagag gctggataat 

atgcccctag gcctggaacc 

acgctcggag gcagcccaag 

tggatcagtg ctgggaatac 

tgcccacgtg ccgctgtccc 

caggctactg ctctaacaac 

gatgtctacc tggcttcctg 

agaactttgg cacctgtcag 

actttgaggg accaaggtgt 

tggtcaataa gcagaccgga 

gttgtctcac ctgcatcgat 

tgatgcctga gtgccagtgc 

ttagtcagca acagcctggg 

tgctgcttct ggtggctggc 

gcttccagca ccagcggatg 

acaagatgta tgaaggtgga 

cccttgaccc tgacaagcct 

ggggccacgg cagccgccat 

ggggacctga agacgagata 



cagctctggt cgcggcggct 
gcagagatca aataacctgt 
cagacggatc tgacgaggcc 
caaacgagca taactgcctg 
gggtccagga ctgcatggac 
actgctctcg cctgggctgc 
actgcaacag cagctttcag 
gctcagtgta cggcacctgc 
gctgtgttga aggatacctc 



12420 

12480 

12540 

12600 

12660 

12720 

12780 

12840 

12900 

12960 

13020 

13080 

13140 

13200 

13260 

13320 

13380 

13440 

13500 

13560 

13620 

13638 



60 

120 

180 

240 

300 

360 

420 

480 

540 
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Nonprovisional IP-017.ST25.txt 



ctgcagccgg ataaccgctc ctgcaaggcc 
ctgttgatag ccaactccca gaacatcttg 
accatcacac ctacgagcac gcggcagacc 
accgtatgct gggtgcatgt tggggacagt 
atgcctggcc taaagggctt cgtggatgag 
cacgtggaac agatggccat cgactggctg 
gatgatagga tctttgtctg caacagaaat 
gaactctaca accccaaggg cattgccctg 
gactatgggc agatcccaaa ggtggaacgc 
ctcgtcgaca gcaagattgt gtttcctcat 
gtctactggg cagatgccta tctggactat 
cgccagacca tcatccaggg catcctgatt 
aattatctct atgccaccaa ctcggacaat 
cgtgtgaacc gctttaacag caccgagtac 
gccctccaca tctaccacca gaggcgtcag 
gaccagtatg ggaagccggg tggctgctct 
gcgcggacct gccgctgccg ttccggcttc 
aagccggagc atgagctgtt cctcgtgtat 
atggatatgg gggccaaggt cccggatgag 
ccccgagccc tggacttcca cgctgagacc 
tacctcattg gccgccagaa gattgatggc 
atccacaatg tggagggtgt ggccgtggac 
gatgggccca aaaagacaat cagcgtggcc 
actttaatcg agggcaaaat gacacacccc 
t ggatgtact ggacagactg ggaggaggac 
agggcgtgga tggatggctc acaccgagac 
cccaatgggc taagcctgga catcccggct 
gaccgcatcg agacgatact gctcaatggc 
gagctgaacc acgcctttgg cctgtgtcac 
cggagtggca gtgtctaccg cttggaacgg 
cttctgcgca gtgagcggcc ccccatcttt 
caagttggca ccaacaaatg ccgggtgaac 
acccctggga gccgccagtg cgcctgtgct 
acttgcttgg cgaacccatc ctacgtgcct 



aagaacgagc cagtagaccg gccccctgtg 

gccacgtacc tgagtggggc ccaggtgtct 

acagccatgg acttcagcta tgccaacgag 

gctgctcaga cgcagctcaa gtgtgcccgc 

cacaccatca acatctccct cagtctgcac 

acaggcaact tctactttgt ggatgacatc 

ggggacacat gtgtcacatt gctagacctg 

gaccctgcca tggggaaggt gtttttcact 

tgtgacatgg atgggcagaa ccgcaccaag 

ggcatcacgc tggacctggt cagccgcctt 

attgaagtgg tggactatga gggcaagggc 

gagcacctgt acggcctgac tgtgtttgag 

gccaatgccc agcagaagac gagtgtgatc 

caggttgtca cccgggtgga caagggtggt 

ccccgagtga ggagccatgc ctgtgaaaac 

gacatctgcc tgctggccaa cagccacaag 

agcctgggca gtgacgggaa gtcatgcaag 

ggcaagggcc ggccaggcat catccggggc 

cacatgatcc ccattgaaaa cctcatgaac 

ggcttcatct actttgccga caccaccagc 

actgagcggg agaccatcct gaaggacggc 

tggatgggag acaatctgta ctggacggac 

aggctggaga aagctgctca gacccgcaag 

agggctattg tggtggatcc actcaatggg 

cccaaggaca gtcggcgtgg gcggctggag 

atctttgtca cctccaagac agtgctttgg 

gggcgcctct actgggtgga tgccttctac 

acagaccgga agattgtgta tgaaggtcct 

catggcaact acctcttctg gactgagtat 

ggtgtaggag gcgcaccccc cactgtgacc 

gagatccgaa tgtatgatgc ccagcagcag 

aatggcggct gcagcagcct gtgcttggcc 

gaggaccagg tgttggacgc agacggcgtc 

ccaccccagt gccagccagg cgagtttgcc 
Page 32 



600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 
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tgtgccaaca gccgctgcat 
gacaacagtg atgaggcccc 
aagtgcgaga acaaccggtg 
gggaacagtg aagatgagtc 
ttctcctgtg ccagtggccg 
tgtggggacc gctctgatga 
cagtttacct gcaacaatgg 
gactgtgggg acaacagtga 
aagtgcaaca gcgggcgttg 
ggagactaca gtgatgagac 
ggctgccaca ctgatgagtt 
cgctgcgatg gggacactga 
acccacgtct gcgatcccag 
aaagcgtggg tgtgtgatgg 
gagtccctgg cctgcaggcc 
ccccctgaca agctgtgtga 
ctctgcgacc agtgctctct 
ggcgaaggca ttgtgtgttc 
tgccagatcc agagctactg 
aagttcagcg tgaagtgctc 
tgccgcagcc tggacccctt 
cgcatcgatc ttcacaaagg 
gccctggact tccacctcag 
atctaccgcg ggaagctgct 
tatggcctgg ccacacccga 
gtggagagta acctggatca 
ctgctggccg gtgacattga 
ctgttttgga cagactggga 
gctgggcgcc gcaccgtgca 
gtggactacc tggagaagcg 
gcccgttacg acggctctgg 
ccgtttgcag tgacgctgta 
ctggctaagg ccaacaagtg 
cagccctttg acctgcaggt 



Nonprovisional ip- 

ccaggagcgc tggaagtgtg 

agccctctgc catcagcaca 

catccccaac cgctggctct 

caatgccact tgttcagccc 

ctgcatcccc atctcctgga 

gtctgcttcg tgtgcctatc 

cagatgtatc aacatcaact 

cgaagccggc tgcagccact 

catccccgag cactggacct 

acacgccaac tgcaccaacc 

ccagtgccgg ctggatggac 

ctgcatggac tccagcgatg 

tgtcaagttt ggctgcaagg 

cgacaatgac tgtgaggata 

accctcgcac ccttgtgcca 

tggcaacgac gactgtggcg 

gaataacggt ggctgcagcc 

ctgccctctg ggcatggagc 

tgccaagcat ctcaaatgca 

ctgctacgag ggctgggtcc 

caagccgttc atcattttct 

agactacagc gtcctggtgc 

ccagagcgcc ctctactgga 

ggacaacgga gccctgacta 

gggcctggct gtagactgga 

gatcgaggtg gccaagctgg 

gcacccaagg gcaatcgcac 

tgccagcctg ccccgcattg 

ccgggagacc ggctctgggg 

catcctttgg attgacgcca 

ccacatggag gtgcttcggg 

c 9999gggag gtctactgga 

gaccggccac aatgtcaccg 

gtaccacccc tcccgccagc 
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017.ST25.txt 
acggagacaa cgattgcctg 
cctgcccctc ggaccgattc 
gcgacgggga caatgactgt 
gcacctgccc ccccaaccag 
cgtgtgatct ggatgacgac 
ccacctgctt ccccctgact 
ggagatgcga caatgacaat 
cctgttctag cacccagttc 
gcgatgggga caatgactgc 
aggccacgag gccccctggt 
tatgcatccc cctgcggtgg 
agaagagctg tgagggagtg 
actcagctcg gtgcatcagc 
actcggacga ggagaactgc 
acaacacctc agtctgcctg 
acggctcaga tgagggcgag 
acaactgctc agtggcacct 
tggggcccga caaccacacc 
gccaaaagtg cgaccagaac 
tggaacctga cggcgagagc 
ccaaccgcca tgaaatccgg 
ccggcctgcg caacaccatc 
ccgacgtggt ggaggacaag 
gtttcgaggt ggtgattcag 
ttgcaggcaa catctactgg 
atgggaccct ccggaccacc 
tggatccccg ggatgggatc 
aggcagcctc catgagtggg 
gctggcccaa cgggctcacc 
ggtcagatgc catttactca 
gacacgagtt cctgtcgcac 
ctgactggcg aacaaacaca 
tggtacagag gaccaacacc 
ccatggctcc caatccctgt 



2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 




WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 



gaggccaatg ggggccaggg cccctgctcc 
gtgtcctgcg cctgccccca cctcatgaag 
tttaagaagt tcctgctgta cgcacgtcag 
ccctactaca actacatcat ctccttcacg 
gactacgatg cccgcgagca gcgtgtgtac 
cgggccttca tcaacggcac aggcgtggag 
cacgggctgg ctgtggactg ggtctcccga 
aagaagcaga tcaatgtggc ccggctggat 
ctggagcagc cccatggcct tgtcgtccac 
ggtgacaaca tcagcatggc caacatggat 
cagaagggcc ccgtgggcct ggctattgac 
tccgggaacc ataccatcaa ccgctgcaac 
gccatgcgga gccagctggg caaggccacc 
tgggctgatc aggtgtcgga aaagatgggc 
gtggtccttc ggaacagcac caccctggtg 
cagctggacc ataagggcac caacccctgc 
tgcctgccca cgtcagagac gacccgctcc 
agtggccagc aggcctgcga gggcgtaggt 
atcaggggaa ttcccctgga tcccaatgac 
acctcgctgg ctgtcggcat cgacttccac 
atgggcctga gcacgatcag ccgggccaag 
accaatggca ttggccgtgt ggagggcatt 
tggacagacc agggctttga tgtcatcgag 
gtggtgatct cccagggtct agacaagccc 
tacttgttct ggactgagtg gggtcagtat 
acggagcgtg tggtgctggt caacgtcagc 
taccaggatg ggaagctgta ctggtgcgat 
ctggagacag gtgagaaccg cgaggtggtt 
gtgtctgtgt ttgaggattt catctactgg 
aagcgcggga gcaaagacaa tgccacagac 
cagcttaaag acatcaaagt cttcaaccgg 
gtggccaatg gcgggtgcca gcagctgtgc 
gcctgtgccc acgggatgct ggctgaagac 
ctgctctact cagagcgcac cattctcaag 



cacctgtgtc tcatcaacta caaccggacc 

ctccacaagg acaacaccac ctgctatgag 

atggagatcc gaggtgtgga cctggatgct 

gtgcccgaca tcgacaacgt cacagtgcta 

tggtctgacg tgcggacaca ggccatcaag 

acagtcgtct ctgcagactt gccaaatgcc 

aacctgttct ggacaagcta tgacaccaat 

ggctccttca agaacgcagt ggtgcagggc 

cctctgcgtg ggaagctcta ctggaccgat 

ggcagcaatc gcaccctgct cttcagtggc 

ttccctgaaa gcaaactcta ctggatcagc 

ctggatggga gtgggctgga ggtcatcgat 

gccctggcca tcatggggga caagctgtgg 

acatgcagca aggctgacgg ctcgggctcc 

atgcacatga aggtctatga cgagagcatc 

agtgtcaaca acggtgactg ctcccagctc 

tgcatgtgca cagccggcta tagcctccgg 

tcctttctcc tgtactctgt gcatgaggga 

aagtcagatg ccctggtccc agtgtccggg 

gctgaaaatg acaccatcta ctgggtggac 

cgggaccaga cgtggcgtga agacgtggtg 

gcagtggact ggatcgcagg caacatctac 

gtcgcccggc tcaatggctc cttccgctac 

cgggccatca ccgtccaccc ggagaaaggg 

ccgcgtattg agcggtctcg gctagatggc 

atcagctggc ccaacggcat ctcagtggac 

gcacggacag acaagattga acggatcgac 

ctgtccagca acaacatgga catgttttca 

agtgacagga ctcatgccaa cggctctatc 

tccgtgcccc tgcgaaccgg catcggcgtc 

gaccggcaga aaggcaccaa cgtgtgcgcg 

ctgtaccggg gccgtgggca gcgggcctgc 

ggagcatcgt gccgcgagta tgccggctac 

agtatccacc tgtcggatga gcgcaacctc 
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Nonprovisional lP-017.ST25.txt 

aatgcgcccg tgcagccctt cgaggaccct gagcacatga agaacgtcat cgccctggcc 



tttgactacc gggcaggcac ctctccgggc 
cactttggga acatccaaca gatcaacgac 
aacgtgggct ccgtggaagg cctggcctat 
agctacacga catccaccat cacgcgccac 
gagcgtgaga ccgtcatcac tatgtctgga 
gagtgccaga acctcatgtt ctggaccaac 
gcggcgctct cgggagccaa tgtcctgacc 
ggcctggcca tcgaccaccg tgccgagaag 
atcgagcggt gcgagtatga cggctcccac 
caccccttcg ggctggccgt gtatggggag 
gcagtgcagc gggccaacaa gcacgtgggc 
ccccagcagc ccatgggcat catcgccgtg 
ccatgccgaa tcaacaacgg tggctgccag 
gtcaactgct catgccgagg gggccgaatc 
aattcctctt gccgagcaca agatgagttt 
agcctgacct gcgacggcgt cccccactgc 
tgcaactccc gccgctgcaa gaagactttc 
aacatgctgt ggtgcaacgg ggccgacgac 
aacaagacag cctgtggtgt gggcgagttc 
tccagccgct gcaaccagtt tgtggattgt 
gccaccgact gcagcagcta cttccgcctg 
gagcggacct cactctgcta cgcacccagc 
gactacagtg atgagcgcga ctgcccaggt 
ttcgcctgcc ctagtgggcg ctgcatcccc 
tgtgaacatg gcgaggacga gacccactgc 
tgccagaacc atcgctgcat ctccaagcag 
gatggctcag acgaggctgc tcactgtgaa 
tgccctggca cccacgtgtg cgtccccgag 
gctgatggtg cagacgagag catcgcagct 
cgtgagttca tgtgccagaa ccgccagtgc 
cgtgactgtg cagatggctc tgatgagtcc 
agtgagttcc gctgtgccaa tgggcgctgt 
gagaatgact gccacgacca gagtgacgag 



acccccaatc gcatcttctt cagcgacatc 

gatggctcca ggaggatcac cattgtggaa 

caccgtggct gggacactct ctattggaca 

acagtggacc agacccgccc aggggccttc 

gatgaccacc cacgggcctt cgttttggac 

tggaatgagc agcatcccag catcatgcgg 

cttatcgaga aggacatccg tacccccaat 

ctctacttct ctgacgccac cctggacaag 

cgctatgtga tcctaaagtc agagcctgtc 

cacattttct ggactgactg ggtgcggcgg 

agcaacatga agctgctgcg cgtggacatc 

gccaacgaca ccaacagctg tgaactctct 

gacctgtgtc tgctcactca ccagggccat 

ctccaggatg acctcacctg ccgagcggtg 

gagtgtgcca atggcgagtg catcaacttc 

aaggacaagt ccgatgagaa gccatcctac 

cggcagtgca gcaatgggcg ctgtgtgtcc 

tgtggggatg gctctgacga gatcccttgc 

cgctgccggg acgggacctg catcgggaac 

gaggacgcct cagatgagat gaactgcagt 

ggcgtgaagg gcgtgctctt ccagccctgc 

tgggtgtgtg atggcgccaa tgactgtggg 

gtgaaacgcc ccagatgccc tctgaattac 

atgagctgga cgtgtgacaa agaggatgac 

aacaagttct gctcagaggc ccagtttgag 

tggctgtgtg acggcagcga tgactgtggg 

ggcaagacgt gcggcccctc ctccttctcc 

cgctggctct gtgacggtga caaagactgt 

ggttgcttgt acaacagcac ttgtgacgac 

atccccaagc acttcgtgtg tgaccacgac 

cccgagtgtg agtacccgac ctgcggcccc 

ctgagctccc gccagtggga gtgtgatggc 

gctcccaaga acccacactg caccagccca 
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gagcacaagt gcaatgcctc gtcacagttc ctgtgcagca gtgggcgctg tgtggctgag 8760 

gcactgctct gcaacggcca ggatgactgt ggcgacagct cggacgagcg tggctgccac 8820 

atcaatgagt gtctcagccg caagctcagt ggctgcagcc aggactgtga ggacctcaag 8880 

atcggcttca agtgccgctg tcgccctggc ttccggctga aggatgacgg ccggacgtgt 8940 

gctgatgtgg acgagtgcag caccaccttc ccctgcagcc agcgctgcat caacacccat 9000 

ggcagctata agtgtctgtg tgtggagggc tatgcacccc gcggcggcga cccccacagc 9060 

tgcaaggctg tgactgacga ggaaccgttt ctgatcttcg ccaaccggta ctacctgcgc 9120 

aagctcaacc tggacgggtc caactacacg ttacttaagc agggcctgaa caacgccgtt 9180 

gccttggatt ttgactaccg agagcagatg atctactgga cagatgtgac cacccagggc 9240 

agcatgatcc gaaggatgca ccttaacggg agcaatgtgc aggtcctaca ccgtacaggc 9300 

ctcagcaacc ccgatgggct ggctgtggac tgggtgggtg gcaacctgta ctggtgcgac 9360 

aaaggccggg acaccatcga ggtgtccaag ctcaatgggg cctatcggac ggtgctggtc 9420 

agctctggcc tccgtgagcc cagggctctg gtggtggatg tgcagaatgg gtacctgtac 9480 

tggacagact ggggtgacca ttcactgatc ggccgcatcg gcatggatgg gtccagccgc 9540 

agcgtcatcg tggacaccaa gatcacatgg cccaatggcc tgacgctgga ctatgtcact 9600 

gagcgcatct actgggccga cgcccgcgag gactacattg aatttgccag cctggatggc 9660 

tccaatcgcc acgttgtgct gagccaggac atcccgcaca tctttgcact gaccctgttt 9720 

gaggactacg tctactggac cgactgggaa acaaagtcca ttaaccgagc ccacaagacc 9780 

acgggcacca acaaaacgct cctcatcagc acgctgcacc ggcccatgga cctgcatgtc 9840 

ttccatgccc tgcgccagcc agacgtgccc aatcacccct gcaaggtcaa caatggtggc 9900 

tgcagcaacc tgtgcctgct gtcccccggg ggagggcaca aatgtgcctg ccccaccaac 9960 

ttctacctgg gcagcgatgg gcgcacctgt gtgtccaact gcacggctag ccagtttgta 10020 

tgcaagaacg acaagtgcat ccccttctgg tggaagtgtg acaccgagga cgactgcggg 10080 

gaccactcag acgagccccc ggactgccct gagttcaagt gccggcccgg acagttccag 10140 

tgctccacag gtatctgcac aaaccctgcc ttcatctgcg atggcgacaa tgactgccag 10200 

gacaacagtg acgaggccaa ctgtgacatc cacgtctgct tgcccagtca gttcaaatgc 10260 

accaacacca accgctgtat tcccggcatc ttccgctgca atgggcagga caactgcgga 10320 

gatggggagg atgagaggga ctgccccgag gtgacctgcg cccccaacca gttccagtgc 10380 

tccattacca aacggtgcat cccccgggtc tgggtctgcg accgggacaa tgactgtgtg 10440 

gatggcagtg atgagcccgc caactgcacc cagatgacct gtggtgtgga cgagttccgc 10500 

tgcaaggatt cgggccgctg catcccagcg cgttggaagt gtgacggaga ggatgactgt 10560 

ggggatggct cggatgagcc caaggaagag tgtgatgaac gcacctgtga gccataccag 10620 

ttccgctgca agaacaaccg ctgcgtgccc ggccgctggc agtgcgacta cgacaacgat 10680 

tgcggtgaca actccgatga agagagctgc acccctcggc cctgctccga gagtgagttc 10740 
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tcctgtgcca acggccgctg catcgcgggg 
gcggacggct cggacgagaa agactgcacc 
aagagcggcc actgcatccc cctgcgctgg 
ggcagcgacg aggaggcctg cggcactggc 
tgcaacaaca ccttgtgcaa gccgctggcc 
gacaactcag atgagaaccc cgaggagtgt 
ttccgttgca agaatgaccg cgtctgtctg 
aactgtgggg atgggactga tgaagaggac 
tgcaaagaca agaaggagtt tctgtgccgg 
tgcaacatgt tcgatgactg cggggacggc 
aagctgacca gctgcgccac caatgccagc 
accgagaaag cggcctactg tgcctgccgc 
ggatgccaag acatcaacga gtgcctgcgc 
accaagggcg gccacctctg cagctgcgct 
aaggccgaag gctctgagta ccaggtcctg 
ctgttccccg gccaccccca ttcggcttac 
cgcattgatg ctatggatgt ccatgtcaag 
acgggcacca tctcctaccg cagcctgcca 
caccggcgac agattgaccg gggtgtcacc 
agaggcatcg ccatcgactg ggtggccgga 
gtgattgagg tggcgcagat gaagggcgag 
gacgagcccc acgccattgt ggtggaccca 
ggcaaccacc ccaagattga gacggcagcg 
caggacaaca ttcagtggcc cacaggcctg 
tgggcagacg ccaagctttc agtcatcggc 
gtggctgctg acagcaaacg aggcctaagt 
tacatctatg gtgtcaccta catcaataat 
agccccttgg tcaacctgac agggggcctg 
cagcacaagc agcccgaagt gaccaaccca 
ctgctgagcc ccagtgggcc tgtctgcacc 
acatgcgtgc ctgtgccctc tccaacgccc 
aacctgcagt gcttcaacgg tggcagctgt 
cgctgccaac cccgctacac gggtgacaag 
cgcaatgggg gcacctgtgc tgcctccccc 



cgctggaaat gcgatggaga ccacgactgc 

ccccgctgtg acatggacca gttccagtgc 

cgctgtgacg cagacgccga ctgcatggac 

gtgcggacct gccccctgga cgagttccag 

tggaagtgcg atggcgagga tgactgtggg 

gcccggttcg tgtgccctcc caaccggccc 

tggatcgggc gccaatgcga tggcacggac 

tgtgagcccc ccacagccca caccacccac 

aaccagcgct gcctctcctc ctccctgcgc 

tctgacgagg aggactgcag catcgacccc 

atctgtgggg acgaggcacg ctgcgtgcgc 

tcgggcttcc acaccgtgcc cggccagccc 

ttcggcacct gctcccagct ctgcaacaac 

cggaacttca tgaagacgca caacacctgc 

tacatcgctg atgacaatga gatccgcagc 

gagcaggcat tccagggtga cgagagtgtc 

gctggccgtg tctattggac caactggcac 

cctgctgcgc ctcctaccac ttccaaccgc 

cacctcaaca tttcagggct gaagatgccc 

aacgtgtact ggaccgactc gggccgagat 

aaccgcaaga cgctcatctc gggcatgatt 

ctgaggggga ccatgtactg gtcagactgg 

atggatggga cgcttcggga gacactggtg 

gccgtggatt atcacaatga gcggctgtac 

agcatccggc tcaatggcac ggaccccatt 

caccccttca gcatcgacgt ctttgaggat 

cgtgtcttca agatccataa gtttggccac 

agccacgcct ctgacgtggt cctttaccat 

tgtgaccgca agaaatgcga gtggctctgc 

tgtcccaatg ggaagcggct ggacaacggc 

cccccagatg ctccccggcc tggaacctgt 

ttcctcaatg cacggaggca gcccaagtgc 

tgtgaactgg accagtgctg ggagcactgt 

tctggcatgc ccacgtgccg gtgccccacg 
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ggcttcacgg gccccaaatg cacccagcag gtgtgtgcgg gctactgtgc caacaacagc 12840 
acctgcactg tcaaccaggg caaccagccc cagtgccgat gcctacccgg cttcctgggc 12900 
gaccgctgcc agtaccggca gtgctctggc tactgtgaga actttggcac atgccagatg 12960 
gctgctgatg gctcccgaca atgccgctgc actgcctact ttgagggatc gaggtgtgag 13020 
gtgaacaagt gcagccgctg tctcgaaggg gcctgtgtgg tcaacaagca gagtggggat 13080 
gtcacctgca actgcacgga tggccgggtg gcccccagct gtctgacctg cgtcggccac 13140 
tgcagcaatg gcggctcctg taccatgaac agcaaaatga tgcctgagtg ccagtgccca 13200 
ccccacatga cagggccccg gtgtgaggag cacgtcttca gccagcagca gccaggacat 13260 
atagcctcca tcctaatccc tctgctgttg ctgctgctgc tggttctggt ggccggagtg 13320 
gtattctggt ataagcggcg agtccaaggg gctaagggct tccagcacca acggatgacc 13380 
aacggggcca tgaacgtgga gattggaaac cccacctaca agatgtacga aggcggagag 13440 
cctgatgatg tgggaggcct actggacgct gactttgccc tggaccctga caagcccacc 13500 
aacttcacca accccgtgta tgccacactc tacatggggg gccatggcag tcgccactcc 13560 
ctggccagca cggacgagaa gcgagaactc ctgggccggg gccctgagga cgagataggg 13620 
gaccccttgg catag 13635 



<210> 31 

<211> 621 
<212> DNA 
<213> CHICK 

<400> 31 

gtaccccttc aaccccaact cagcctacga gccggccttc cagggcgacg agaacgtgcg 60 

catcgatgcc atggacatct acgtcaaggg caacaagatc tactggacca actggcacac 120 

gggcaggatc tcgtactgcg agctgcccgc ctcctccgct gcctccaccg cctccaaccg 180 

caaccggcgt cagatcgacg gcggcgtcac ccacctgaac atctccgggc tgaagatgcc 240 

gcggggtatc gctgttgatt gggtcgctgg gaacatctac tggacagact ccgggcggga 300 

tgtcatcgag gtggcgcaga tgaaaggcga gaatcgcaag acgctgatct cgggcatgat 360 

tgatgagcca catgccattg tggttgatcc acttaggggg acgatgtact ggtcagactg 420 

gggcaatcac cccaagatcg agacggccgc gatggacggg acgctgcgcg agacgctggt 480 

gcaagacaac atccaatggc caacaggcct ggctgtggac taccacaatg agcggctgta 540 

i 

ctgggctgac gccaagctgt ccgtcatcgg cagcatccgg ctcaacggca ccgaccccgt 600 

cgtggccatc gacaacaaga a 621 



<210> 32 
<211> 19519 

<212> DNA 

<213> CAENORHABDITIS ELEGANS 
<400> 32 

atgattctga ggttgctcat tttcacagcg ttggctgtaa caaccgccaa ttcaagtacg 60 
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cggcaacagt caacgtttca ttcaattcaa ggtgagaagg ttttgtattt aaaatcgata 120 

aaagttctat caagttaaaa acaattctgt ttttttttct ggtttcagat aaattttttt 180 

attattattt caaaaatctg taattttctt attgccaggg gtagtactcc aaatatttat 240 

attctataat tgtaaattgt aagtccgaat tctctgcacc attttatgat tgaaaataaa 300 

aaaagttgca ttctctaaat tcttttagat tgttaaaaac tttctattaa aaaggtttct 360 

gttaagtgac aatctttctg aaagatttgg gcttttgtaa aattggttta aaaaatattt 420 

accgttttct aaaattatga atggcagaga ctgagtattt gccatttttt gactggaaat 480 

taatattatt ttgaaaagtt tcaataattt cttgactggc gttcaaataa tttatttccc 540 

gtagtttttt ttgttgaaat ttgggccctg cctccagaca tttcaaactt gacctctcta 600 

catatcacca aagatagaag cacaaatgtt cacaaaaaag gtgcataaaa aacaggaaaa 660 

gctcaaaagg tgttcaagag tgacctatgt ggagcattgc ttcgtgaggt tcggcgcact 720 

tttgtctgca cgagaagcat actcgcgcac ctcatagcac aaataatgtc tctctctctc 780 

tcaattggaa tagagaaaag tctcagagtt agaacaacaa accaacaaaa gtgaacaaat 840 

atatgataat attcgacaaa ggaatataca ctattaaaaa cattaattgt tccaagaatt 900 

tcgaggtttt catgatcttt tcacatctta ttttaaagat ggaatagcgc cactagggaa 960 

aatatttaaa agaattcaca atggtttttg gcaaatcagg tctttttcaa aatttaccag 1020 

caacattaaa aattatttcc aattcattca aatattttcc ttttttctac tttttgtttt 1080 

gtttcaaaca aaatttgtca tcatattttt cctcgcctcc gaagttttca agcggtgtaa 1140 

attaaagtgt gattagtatt tgtttgttga tgtggttact gaatgataca agtttttttg 1200 

accatcgttt ttcaaacaat cattccaaaa aaagtgacaa aaaagggagg aaaactggct 1260 

tcaa ccccat agatgaccac tacaccgtgt caaacatttg atttagtttt agacagcttt 1320 

tggtctgccc ttgtgatgtt taatcttaag ttacaatgtc aaaaggatag aaagatcgga 1380 

ta gtagggtt tccagt cgtt gttccaggag tgcgcggaaa ttaaaattat tttgcaattt 1440 

ttcttcctcg ttaaaataat ttggaaactg taaagcaaag attttgaaaa atgattcaga 1500 

aaaatcaaca aaaagt attt attttttatg tagagatttc gttcatctct ttgaattttt 1560 

aaatgtcaat aggettggta tatcacagaa cagttaagta ccgtaacttt tggaatattt 1620 

cagagctttt tagaaatcaa tgtgatgaac aatattttct gccaaaaatg tttaacattt 1680 

aaacgaaaac atgcaacccc aaaaaaatgg aacaatacaa attgacagta ggctgaaagc 1740 

aatctaaaat ttttgcagtt gactcacc gc catcagttcg ttctcgaata atatctgcat 1800 

cagtaaacac agcttcatca gtatgcaacg agaatgactt tagatgtaac gatggaaaat 1860 

gtatacgtac cgaatggaaa tgtgatggat ctggtgattg ttcagatggc gaggatgaaa 1920 

aagattgccg taagtttgaa tataaaaatg ttcccaaatc ttttggtctg tttcaaaaat 1980 

tcatttctac gagactaatt gcgacaattt ttttgcgaaa ataataaaag ttgttaaatt 2040 

ctcgaaccca ctcctcaatt ttcagcacat cctggctgta aatctgatca atggcaatgt 2100 
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gatacctaca catggcacag 
actgattgtg cagatggatc 
aaattgagaa ggcttattta 
actgcagttc ccaaaatgta 
agaaatgtga tggaaaatat 
taaattagtt atttttttag 
cacacagcct gcttccaata 
tcatgggttt gtgatggatc 
ggtacatacc tgaaaattag 
gtgtacggcc aatgaattcc 
tgattactat gatgattgtg 
tccacctgga aaatggaatt 
tgatggatca aaggattgtg 
tttaaataaa atgaagtagg 
tggaaagact aggtatgaat 
tcataaatgt tccacaattt 
acggtttcaa caaaaatata 
tgccgaaaga tcgcgcgtcc 
aataaactac cgattaaaaa 
ttgtcaagca ggttgccatc 
taaactcgat gatcgtttcc 
atattgtgat caattatgtg 
ctgttttaca cttcaaatgg 
ttgtgtatca aataatgctg 
cagattaaat cctaaaaatc 
ttatggtatt gactttgatt 
ttctgcattc agtgctgatg 
tttctaccaa atttaactta 
tttgaattca gcaaatatac 
cagaaagttg agcttgaaat 
aaataccctt tacatcattg 
agaacgaaga acagttcttc 
tccactcaga gggtatgttt 
atgttcttca caaatcagct 



Nonprovisional IP- 

tgtctcatgt attgccgaat 

agatgaaaag gattgtcgtg 

taataatctg aattaaaatt 

tttatgtgtg ctgatgggag 

gattgtagag atttaagtga 

ttattcttaa ttattttctc 

tcaattccgt tgtgctgata 

gaaagattgt gctgatggat 

aagtttcttt ctgaaaatat 

aatgcaagaa taaacgttgt 

gtgataactc ggatgaagat 

gtcctggtac tgggcattgt 

ctgatggagc tgatgagcaa 

taggcttgaa gtaggcacta 

taggcgtaaa gtaggtaggt 

tttagtcgat tgccaatatt 

agttctaact gcctaatttt 

aaagatcagt aacgtctttt 

tgtatatgat tgcagcgcaa 

catcaccaca tggaggtgaa 

atagaacatg ttctgatatc 

caaatcatcg tccaggcttc 

aaca tggtcc aggaaaagat 

ataaaatgaa acttttcgtt 

cagatgaaga agtcaagaaa 

atggagatcg taaaatcttc 

ttgatgatga gggagaaatt 

aattttgaaa caaatttatt 

tttgtggctt tcgagaaact 

ctcttgtcta tccacgttgc 

agtctggatc aagaagaatt 

ttgctgatgg ccttacactt 

tattctaaac ggtcaaattt 

caaacttgaa gcagctgcaa 
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atcaaagatg tgataacatc 
agttttttgc tttaatgttc 
ttcagctgct tcaactgtgg 
acaatgtttt gatgtgtcga 
tgaaaaggta attttcaact 
aggattcttg ttcccgaaat 
agactcaatg cattcagaaa 
ctgacgaacc tgacacttgt 
gatatttcag aattcaaaaa 
caacctcgaa aattccgttg 
gaatgtggag aatacagatg 
attgatcaat tgaaactttg 
cagtgttgta agtttttcaa 
cgcaggcatg taggcaggca 
acaaggtaga agtaggtaca 
atctttgttt ttttcaaaaa 
ctattgcata aaatgccatt 
ttatcactga aatcccatta 
aacctgtgcc catcacttgg 
tgtacgtgcc caagtggata 
aacgaatgcg ctgaatttgg 
acatgctcat gtcttggaga 
aacctgacaa tgagaggata 
gcaagaagag agggtctcta 
ttggcttctg gagaattcat 
tggactgatc gtcttgctca 
tcacaaatca agttagtttt 
agaaatatcc caatttttaa 
tgaacttacg ttgtatattt 
cttgccgttg attggattac 
gatgtatcat catatgatgg 
ccacttgata ttgctcttga 
tactctgtaa tttcagagaa 
tggatggaac aaatcgtcga 



2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 
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acattagtga acacacatac tcatcaagta 
agggtttact gggttgatcc taaagttgat 
ggactttgat caacatttga aagtgtgatt 
catgccatat atgtatatta tagagacggt 
tgattaatag taagtcaaac aggttacaat 
tcaatttaaa tgtctgcgaa taaaatcatt 
tcaaggaatg aacgttgtcc cacatccatt 
ttggactgat tggactcgtc tcggagtaat 
attgttgtgg agtaacactg agaataatgt 
aatggctcaa ccaggtcctg gacaatctga 
cacaaacgca gattgtgaag gaatgtgtat 
tggatataaa tgtgcatgtc caattggtca 
ttcaattgat tatttgctat tctcaagcaa 
caatgaaaaa gctcttgctg aagctgttct 
tggaatgtat tttgaagttg aatgtgatgt 
tatggataat actatctaca ggtactttct 
tttaaaagta catgtacttt cagatgaaac 
agggatgcat cagcactttg aactagaaaa 
tgtactactg gcgaagtecg taaaattgcc 
atttttaagt gtcggaaaag ttgtttaaaa 
tatatttcca gaatccgtcc tgatggagaa 
gatggactat tctcaatgtc atttgattgg 
atcagaaata gtcttgaagt tgtgaagatt 
cttgttcgcc gtcaacttat tacagaactt 
tggaaaggac tcttattcta tgcagaggca 
attttcaacg tctcgaacaa attttaaact 
caaaactgcc aagttatccg taacaccact 
tttgctgaaa atcgtctttg ctggggagat 
tttgatggaa agaatgtggt taagcttgat 
attatgaatg aatacattta ttatgtacat 
aagaagaatg gaggaggaag caagattgtt 
aaatagcaaa ttaaaacagg actgagtatt 
taaaacttgt caaaatatta ttttttaatc 
gttattgatt ttgaaagtta gtttatcgta 



tctggaattg ttgtggatat aactgcaaag 

cgacttgaaa gtattgatta tcaggtacgg 

ttttttctta atctgttgga aaacgcaaag 

acttaccttt tacatatatt tcttcaaata 

aaaaatataa tactgttaga gtaatgtttt 

tttttaggga aatgatcgtc gaattgttgc 

cggcttggca ctatttgatc aatatcttta 

tcaagtcgaa aaattcggat ccgatactaa 

attcccaatg ggaatatctg cataccatcc 

atgccttgca atgaaaattg agaatccatg 

tctatcaaag gataatggag gttttggtgt 

aaaactagta aatggaaaga gatgtattga 

taaaattgtg agaggaatat tcccagaaat 

accaatttct ccaatatcac aacgaagaat 

tcatggaaat tcattcttct atgctgatat 

ttgtttatag tgtttggctg agcttttaaa 

gtatgtaatt tgaaataaga tccttttaaa 

aagtcggagt gaaatttttt ggtgcatttt 

ccaaaagtgg agttttgctc atttttgata 

tttattttta gaaaaaaaac atctgaataa 

ggagctgctc cagttcttgt aacccataat 

atcagcaaac aactttacta tgttgataat 

ggagaaactg gattagttca tccagacgaa 

cgtgatccag tttcagtcgt tgtacatcca 

atgcgacccg ctgcaatcta caggttccta 

aaacattttc tcagatgcca cattgatgga 

cttggccgcc catctgaaat ggctatcgac 

actcttctga aaacgatttc atgcatggac 

attgataacc cgattccagt tgcaattaca 

caacgaccat attcaattag aagagttcat 

cgagagtttg gagctgatgt gagttatttg 

catatttttc aaaaattaat tggtttcttg 

aatataatat tttctcacat ttcaatatta 

aacagttttg caaacaagca tcgctatttt 
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gaaatttgtt gtctttccgc ttagtctttt gatattctgt tcaaaacaac taatcccatt 6240 

gtcaaatatt aaatctcttc gctttctaat tttctattta caggaaagat caatcttctc 6300 

tctcaaagct tgttcccatc aaaatcaacc aattcctgat gattcacgag aacatccatg 6360 

tcgtgcttct caatgcactc aactttgttt tgcaactcct tcggaatctc atccaaacga 6420 

gcttgaagca aaatgtgcat gtcgtcaagg atttatgatc aataaggaaa ataaccatag 6480 

ttgtcagaaa gatcccgctg agaaaattga gcaattgtgc tcatcgaact caacacaatt 6540 

ccagtgcaag aatggaagat gtattccaaa agaatggaaa tgtgatggag aaaatgattg 6600 

tttggatgaa tcagatgaaa ttgatgagaa aggagacaaa tgttttcatg aaacagaatg 6660 

cgcagagaat acaattaaat gtagaaatac gaaaaagtgt attccagctc aata'cggttg 6720 

tgatggtgat aatgattgtg gagattattc tgatgaagat gttaaatatt gtaaagacgg 6780 

acagaagcct gtatgtgctg ccaagaagtt ccaatgtgac aatcacaggt gaatagtttt 6840 

tcattaaaat ataaacttgg aatggcactt ttgtaaatca gaaattgaat ctgcttaaat 6900 

ctgaaattct ttcatgatat ttttttgcac tgttttctcg agacctgtag atttactcga 6960 

attgtcggtt ttgaagacat tttaatgatt ttttggtttt caaaactggt taaataatct 7020 

ggaatttttt tgaatttttt tttcgctaaa cgatcggaaa attctttcac tcagaaaatt 7080 

taacctaaat taaaacctta aacaataaac tttagttgac attttagaaa atcagttaat 7140 

tttacagatg tattcctgaa caatggaaat gtgacagtga caatgactgt ggagatggtt 7200 

( ccgatgaaaa attggaaatg tgtggaaatg ccacatgtgc tgccaaccaa ttctcatgtg 7260 

caaacggacg atgcattcca atttattggc tctgcgatgg tgataatgat tgttatgatg 7320 

gaactgatga agacaaggaa agatgtccac cagttcaatg ctctgctctt caatttagat 7380 

gtgcaaatgg tagacaatgt gttccattaa gaaatcattg tgatggacaa agcgattgtg 7440 
aagatggttc agatgaagat tcatgtgcag ttacagcaga atcttgtaca ccagatcaat 7500 
tcaaatgtgt atcatctggt ctttgtattc ctgcttcatg gaaatgtgat ggtcaacagg 7560 
attgtgatga tggctccgat gagccaaagt tcggatgtac tagtggaaga caatgtagtt 7620 
cggatcaatt caaatgtgga aatggtagat gtatccttaa tgtgagttca tgtttagagc 7680 
taaactatta aattcattct taaaacattt tagaactggc tttgcgatgg tgagaatgac 7740 
tgtggtgatg gttctgatga atcatcagaa cgtggatgta agacttcaat gaatgcaaga 7800 
aaatgtccat ttgaacatgt tgcttgtgaa aatgaccaag aaacttgcat tccacttcat 7860 
caactttgtg atggaaagac ccattgtcct ggtggaactg acgaaggtgg aagatgtgct 7920 
cgtgacttat gctctgctga cagagctgga tgctcattca agtgtcataa cagtccaaat 7980 
ggaccaattt gcagttgtcc attcggtgaa caggtttgta attcatctat ataactgcag 8040 
ttaaatgctt ccatttttca gcttgtgaac aagaccaaat gtgagccaga aaacgaatgt 8100 
ttggattcca gcagttgttc tcaaagatgt aaagatgaaa agcatggatt cacatgttct 8160 



tgtgatgaag gatatgaatt ggatgttgat aagagaacct gtaaggttgc tgataatgtg 8220 

Page 42 




WO 03/106657 



PCT/US03/19260 



Nonprovisional lP-017.ST25.txt 

aaggatacca gaatctatgt ttcaaaccga aatagaatct actacagtga ccataaactt 8280 

gacaattggc atacttttgg agcaattgtt gaaaatgcaa tagcacttgc ttgggatagt 8340 

ttaacggatc gaatttattg gtcagatatt cgagagaaga aaattttatc agcaaacaga 8400 

aatggaacaa atgcaacagt tttcattgct gatggacttg atatcactga aggaattgct 8460 

ttggattggg ttggaagaaa tctttattgg gttgactctt cattaaatac aattgaagtt 8520 

gcaaatcttg aagatccaaa acaaagaact cttctcgttc atcaaaatgt cagtcaacca 8580 

cgtggaattg ctgttgatcc acgtaaaggt gtcatgttct ggactgattg gggacagaat 8640 

ccatgtatcg agagagcttc aatggacgga acagatcgtc agattattgt aaaaacaaag 8700 

atctattggc caaacactat tgccttggat tatactactg atcgagttta ctttgccgat 8760 

tctaagcttg actttatcga ttttgtgaat tacgatggaa gtggaagaac tcaagttttg 8820 

gcttcatcca aattcgttca acatccacat gctcttgcta tctttgaaga tatgatgtat 8880 

tattcggata gaagacttca aaaattacaa gtttatccaa aatatccaaa tggaacaaca 8940 

tcggaatacc caagtcatac attcagtaag gctttgggag ttgttgcagt tcatccagta 9000 

cttcaaccag ttatcaagaa taatccatgt tcaacgaatc cttgcagtca tctttgtctt 9060 

cttaataaca agaacgtgag tttttttttt gattttactc aggaaataca ttcctgataa 9120 

ggcaatttac tgaacttatt tccggatttc tcaatgaaac atttgccatt tgaaaaatta 9180 

ccattctaat ccctacaaaa aatattttat ccttaaattt tagacattca cctgcaaatg 9240 

cccaatggga gagaaattag atgcatctgg aaagaagtgc attgacgacg caaaaccatt 9300 

cctcgttatc attcaaaaaa ctaacgtttt cggaattgaa atgaactctg cctcgtaagt 9360 

atagcctcta acgtgtttga aatctatttt tctttctgaa actcattatt ttaaattttc 9420 

agagaaaaag aaaccccagt tctcgctgga atggttccac tatctggtct tggaaatgca 9480 

tttgacgctg cctatgatgc tttaagtgaa gaaatgttca ttttggagca tacaaatcat 9540 

gccaaaacac ttgctcaaat cacgactgat tctgcaattt atcgaagcac tgttaacggt 9600 

ggaaacaaaa caaaaatgtt ctcgtcggca gttcctgatg atgcatattg tcttggtttt 9660 

gattggaatg ggagaaattt ggttgttgga aacaagatta ctcaaacaat tgaaattatt 9720 

cggactcaag gaaaacaata tcgatctgta attctatcaa atgatcaatc accaactgcc 9780 

gtagtgactc ctgttgcaat tgctgttgat gcagataagg gatacgtttt ctggcttgat 9840 

agaggaggtg gtgctgctga tgcaaaggtt gctcgtgctg gattagatgg aagtaatcca 9900 

ttggttattg caagcaatga tttggcagaa ctcgatcata ttgcaattga taccactaat 9960 

acaagagttt acttctcgga agctaaagct ggaagagttc gttctttttt gttacgaaac 10020 

tctagaatag ttttcctacc cgaacaccta gtttttcaag ttcttttctg caaactgatg 10080 

gcacattttt ctattcgac.a attctaatta aatactacag aaagctctta ttttattctg 10140 

ctttctccat tctagagtgt aacattttat tgcccatttc aaattttaaa atgtttagat 10200 

ttcatcagtc acctacgatg gtcaagatcg tcattacgtg ctcagtgatg gtggacgtca 10260 
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accaaatgga cttgcattct atggagatcg 
aattgaggtt gccacaatca atggtgattc 
ggatgttgag aatttggcta atattaaggc 
tttatttttg tttttggaaa attcaaagtg 
tcatattaac aatggaaact gtgatcatat 
atgtacatgc gccaatggat atgttaagga 
atcatttgtc attgtcgcta caaagaccaa 
tcgatgacat tgaattgaaa acaatattga 
gacgaaacac aatcaaaagg agttgcaatg 
gttgattatg attatgaatc aaagactatc 
ggaattactg cctacacaat tggagaatct 
ggatcattga caatcaagag tttagcaatt 
aatcatgatg ctgaacgtac gaatattgaa 
attctattaa ctactaaaac tgaaactcca 
tatttgtatt gggctgatca aggacaaaaa 
tcaagacgtg aagtgattgt ttcatcggga 
gttgccagta aaatgattta ttggtcggat 
agcaccggtg gaacgccaga acttgtaaga 
cttcacggac agaacatgta ctggacggat 
tcgaagccta atcagacatc tcttctcctt 
gatattggtg acgtggcagt cttctcatcc 
caaatcacag ataatttgag aaagagtcca 
actcaaactc caacttgttc gtgcgcacgt 
ccagacactt atattatgtt ctctgatggt 
gatgtcaaag catcacgtcc attgaaggat 
ttcgatgttg atgtcaattt gagaagagta 
aacatttctt ggttctcaat gaacaacgcg 
aagcaaccac atgcaaagga gattcgtcat 
cagaagatct attttacaac tggaagaggt 
gaacatcttt caacaattgc atccggagat 
tcaggacttt tgttctggtc ggatagtgga 
agaatcgaaa gatctaatct tgcgggtgga 
tctcttccag ctgccatcgc tgttgacttc 
aatcgtttga atatcgaagt cgcagattat 



tctcttttat gctgattcgg catttgattc 

tcaaccacca cagtggacac atttcaagaa 

attgcaacct agagcatgta agtatttcag 

gaatatttta gcatcaagcg gtcacccatg 

ttgtattcca cttatgtttg cccagaggac 

tgggcagact tcgtgtaaac tctttgatga 

ggttattgga tatccgtaag tttcttattc 

aaaaaaagaa aaaaatttat tttcagaatc 

gagccaatcg gaggattatc catcacagga 

tacgtggcag aagcatctgg aattaacaag 

tcaccaagag ctgttatcag agattctatt 

gattggatta attacaatat gtactttatt 

gtgtcgaagt tggatggaac ttatcgaaag 

tcatctattg ctgttgatcc agttagtaga 

ccaacaattc aaagatcttt ccttgatgga 

attgctgaac caactgattt agttgtggat 

gccaagatgg atggaatcta ccgtgtaaga 

tcagacattg catctgctgc tggagtggct 

aacagacttg aaaaactatt ccgagcaaca 

tctccaacta ctgttgctgc ttctctcaag 

aacaatcaac caagagcaag ttctccatgt 

tgtactcaat tgtgcttcgc cactcctgga 

ggtgttctga agggaagaac atgtgaagaa 

gataagatta ttgatgttgc aattgaacca 

ccattcccag agatttccaa tcttcaaact 

tactttgttg tcgaatctcc agttggagtt 

gagaatccaa gactcgtgtt tggagcttca 

atttctgata tgaagcttga ttggttgaca 

ggaaaagtga tggcaattga tacagctgga 

tggacatatg cattggccat tgatccatgt 

tataagacaa gtggaggtct ttatgaacca 

agccgaaaag tcattgtatc agagtccata 

agaaatcaga aaatctactg ggcagacgtt 

gatggtcaaa accgaaaggt gattgcttcg 
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ggatatcgtg caaagtcatt ggatatttgg 
agtaatggcg tcttccgtat cgataaggaa 
gatcgtagaa tcccaggtgc tcttcgtgta 
aatcaagtgt gcaatgcatt gacttctcaa 
cagttgtgta ctgtcgttgc tgatgatatt 
tgtaatgata catacgaact tgtacaagaa 
ctcc gtggaa gtaactctga acctgcaaaa 
ggagatggct catgcatctt gctcggcgca 
gcttcagatg agaatccaaa ttactgtaac 
tgtaccaacc gacgatgcat tgattctgct 
gatggatctg atgaacttga ttgtccatct 
tgttccaatg gacattgtat caatcagaca 
gatgaacaag tatccgatga gtctcttgcc 
ggagtgaaag ttcgttgtcc aaacacaaac 
ggttatgatg attgtggaga taaggctgac 
tgtgctcaac attatgtcag atgcccatct 
gacggggaca atgattgctc tgatggatgg 
gcaggaaaga agatttgtgt tggagattat 
tccagagcat ttatttgtga cggagaagat 
agacatggat gtggtaacag aacttgcaca 
aaactag etc aaccaaaata cgagtgtatt 
acttgtgctg gaggagaaga tgaatcaact 
aataagggag aattcagatg tagtaatcaa 
ggagataatg attgtetega tggatcagat 
caacctgatt tcttccaatg tgccaatcat 
ggaaatgacg attgtgaaga tggttcagat 
gcacaaaaag catcaaaatg ttcaaacggt 
gatgacgcaa aggtctgcga taggaaettt 
ctttgttgta agttttttag tttattttga 
tataaaacac cgttttctat ttcaagagta 
tatctaaagt tggctatttc agteategat 
gagcagaaat gtatggatat gaagattgga 
attgatattt cggatcaaaa gagttgtcac 
gataagagtt gagaatgttt tgaattttaa 



gatagatgge tctacatgag tgatcctctc 

tctggttcag gcctcgagaa tgtggtttct 

tttgcgagcg aatcagatgt tcgtacacgt 

ctctgcaaga ctgataatgg aggatgtgat 

ggattggctg caagcaaggt tcaatgttca 

ccaggaaagg actatccaac tcaatgtgtt 

gaatgtcttc caccatacaa tttccaatgt 

acgtgtgatt ctaaaccaga ttgtgcagat 

actcgttcat gtccagaaga ttacaatctt 

aaaaagtgca atcacattga tgattgtgga 

gcagttgctt gtgctgaagg tacattccct 

aaggtttgtg atggtcacaa tgactgtcat 

acgtgtccag gacttccaat cgattgtcgt 

atctgtattc aaccagctga tctttgtgat 

gagaatcaat tgttctgtat gaatcaacaa 

ggaagatgta ttccggagac atggcaatgc 

gatgaaacac atacaaattg cactgatact 

ctattccaat gcgacaatct taaatgtata 

gattgtggag atggatcaga tgaacattca 

gatcaagaat tccactgtac ctcgaatgca 

ccgagagcat ggctttgtga tggagatgtt 

gaactctgta aaacagaaaa gaaagaatgc 

cattgtattc attcaacatg ggaatgtgat 

gaacatgcta actgtactta ttcatcctgt 

aaatgtgttc caaattcatg gaaatgcgat 

gaaaaagatt gtccaaagaa ttctgcatct 

caattccagt gtacttcagg agaatgtatt 

gattgtactg atcgatccga tgaaagctct 

aaatattttg gaacggcctg tatetagatt 

ttttgttcaa gtcttagact ttttgaaaaa 

gaatgctcac ttgctgaaaa accactttgt 

tacaaatgtg attgtttcga aggatttgea 

aatgttaatg aatgctatgg taagttattt 

aagatttttt taaagtataa ttagacccta 
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aaatatgcag gactaactta acattttaga 
tcactttcca aattgaaaca ttttcttgcc 
ccacaaatat tatattgaat cgtttcgaaa 
tgcagtcaaa aatgtgatga taagatagga 
caactatcaa gtgatgatca cagctgtaaa 
ctgcttgcaa ataaacatta cattcgaaag 
gctgctcaag gattcgataa tgttgtatct 
tacttgattg atcaaggaaa actgagactt 
ccactgtcat cttatgaaac tgttttgagg 
gttgattggg tcggaagaaa actgtatatg 
tgtgaacttg atggaagatt ctgtaaaact 
gcaattgttg tacatcctgg aaagggatat 
tatattggaa gaattgctct cgatggatct 
gcagagcatg atcttggatg gccaaatgca 
ttctggggtg atgctcatct caacgagatt 
agacacattc ctgctcaacg taccagtcat 
ttgtattggg ctgattggaa tttgagagaa 
aatgaaacta ttctcaagaa gactgttcaa 
atgagacaac ccgcgtatcc aaatccatgt 
tgtcttatcg gagctggagg aaatggatac 
ctctctgatc agaagacttg tgagccaaat 
gacgatgcca agtgtattcc aaaactttgg 
ggatccgatg agcctggaga gagcatctgt 
caatgcacaa atcacaattg tactcggcca 
ggtgacagtt ccgatgagca aaactgtgat 
gcagctacag gaagatgtat tccaagaaga 
gatagatcag atgaagctga tactttatgt 
gaattcagat gtaataataa caaatgtatt 
gattgtggag atggttctga tgaaacacct 
tggactagat gttcatcttc ttacagatgt 
gacgactgtc gtgacaattc tgatgaggat 
ggagagttcc gatgtgcaac aagtggaaaa 
gaaaacgatt gtggagataa ctcc gatgaa 
ccatgttcag aatccgaatt ccgatgtaac 



aaattcgtct ggcgttttca gttttaaact 

gactgattta ttgatttttc tgaaaatttg 

cctaatttta tttcagaagg aatctcggga 

tcttacaagt gtggttgtgt cgatggatac 

agaactgaaa tggaaccgga accattcttc 

atttcaatag atggaaataa atatgaattg 

ttggatatag atcttactga gaagaaggca 

ttgagggttg atcttgatga aatggattct 

cataatgttt atggaactga aggaatcgct 

cttaatcgac aagaaagatc aattagagtg 

cttattcgag acagaattca acaaccaaag 

ctcttcttca ctgaatggtc tcttcaacct 

ccagaacttc aagatccaat cttcaagctc 

attgcaatcg attatttctc ggatcgtctc 

ggattcatgg actttgatgg aaatggtaga 

gtttcatcaa tggttgtctt tgatgattat 

gttctgagat gtgataagtg gacaggaaag 

cttccgaatg atttgagaat tgttcatccg 

ggagataata atggcggatg ctcacatctt 

acatgttcat gtccagatca atttgtatta 

tgtactgaaa gacaatttgc gtgtggtgga 

tattgtgatg gagaaccaga ttgccgtgat 

ggccagagaa tctgtcctgt tggagaattc 

ttccaaatct gcgatggaaa cgatgattgt 

aaggcttgtg atccatggat gtttaagtgt 

ttcacgtgtg atggtgatga tgattgtggt 

atgtcagcag aaagaaattg tactgccgaa 

gcaaaggcat ggagatgtga taatgatgat 

gaatgtgctc aaattgaatg caagaaagga 

attccaaatt gggcattctg taatggacaa 

aagcaacgtt gtcctacttg tgatgatgtt 

tgtattccaa gacgttggat gtgtgacact 

rtggacgcaa gttgcggtgg aaccactcgt 

gatggaaaat gtattcctgg aagtaaagtg 
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tgtgatggaa caattcaatg ttcggatgga 
tgtttacctg gacatagaca atgtgatgat 
gatagaaaga aagattgtcc aaatgctgct 
ttacttttta ttgactgaaa actgatacag 
tggtttcctt ctcattatta ggcaaattaa 
ttcgttgagt acataaaaat ttggtgtagc 
atcgcctccc cactaaactt caaataatta 
tttgaatgtg ccaactccgt gtgcattcca 
tgtggagaca actcagatga aacatcatca 
cttcgattca gatgtgctca ttctcgtctc 
ttcaatgatt gtgggccaaa tgatttctcc 
tcagaatacg gtgattgttc atctgatcaa 
ggaacagtgg catgtgatag aaaggatgat 
tgtaagtttc aatgatttca gtacttgtag 
aaagcacgga ggaaagacaa gctgcgaagc 
ctgtacggat gtccgtgatg gattctactg 
acagagtcca aaggaatgta ttgatattga 
attgtgcttg aacactaaag gatcatatct 
tgtagttgtt ggatcaatga ctggaaagga 
aatgattgga gctgatgatt ctcttgttca 
acatgcagct gcaaaagcaa atgatgatga 
aagaaaagaa ttgatgtact ggattgatgg 
tgcaaatgga aatcaaagtc atgaaggaca 
tgtagttccg actgcaattg cagttgacta 
ttctgagaat atcgaaaatg gacttgtaac 
cgataatcaa aatactggat tcatttttgt 
gattgtcgca ggacatctcc aacaaccaac 
aatctgttat tctgatgcag gacttcatgc 
acatcgtcaa atcattgtta aagatcttgt 
aggaaaggga aatcgaatct attgggtcga 
tattgatgga agtgaaagga ctactgtagt 
tgtatttgag aatcatattt actggttgag 
taaattcgga agaggaagag tttcagtgtt 
aagagtaagt caaaagtatg caaaggatac 



cttgatgaat ctcaatgtac acttagaaga 

ggaacatgta ttgctgaaca taaatggtgt 

gatgaattgc attgtgaaga tgtggtacgt 

acggaaccta cagagttctt gttaacttgt 

aaagaacata gaacaaaaat acgaaataaa 

ggcgcaaaaa agccaatata tataagttcc 

cagtctcgcc gtacttgctc tccattcgaa 

cgtaaattca tgtgtgatgg tgacaatgat 

gaatgcagaa gtgctcaatg tgatccacca 

tgcttgaata ttcttcaact ttgcaatggt 

gatgagcatt tgtcaatgtg ctcaagcttc 

ttcaagtgtg ccaatggaaa atgtgtgaat 

tgtggagatg cttctgatga aattggatgc 

aatttttcaa taaacttcaa atatttcagc 

cttcggtaac aacggtggtt gcaaacatat 

tcattgtcgt gatggattcc gtccagatcc 

tgaatgtgct ggaaacaata cttgtactca 

gtgtagatgc cacgaggatt atgagaacaa 

ttgccgtgca aagggagatg ctgcaaatgt 

attatcactt catggatctg gtacaaatag 

taatgatatc attggaattg catttgatcc 

aagtgaacga actatttata gatcagcaat 

gaaattggat gttgactttg cagcaatggg 

tacaactgga aatttgttca tcgcagctgt 

tgcaagaaag aagagaatgt ctgaaccaat 

ctgtcttccg gatggacgtt acctcaaaaa 

tgcactcatc acagctccat ctgccggaag 

aaaaatagaa tgtgctgata tggatggaac 

attctctcca acttcaatgg caatcgatga 

tccaaaatac agaagagttg atgcagtgaa 

tcatgataga catattccat atgcagttga 

cagagaatca aaaactcttt atgttcaaga 

ggcatctgac ttggaagatg gtcatactgt 

tcaacgaaca gttagtggat gtgaaagagc 
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16440 

16500 

16560 

16620 

16680 

16740 

16800 

16860 

16920 

16980 

17040 

17100 

17160 

17220 

17280 

17340 

17400 

17460 

17520 

17580 

17640 

17700 

17760 

17820 

17880 

17940 

18000 

18060 

18120 

18180 

18240 

18300 

18360 

18420 
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tcaatgttct catctctgtg 
tggaatcgtt cctcaacttg 
gccaaaacaa tgtaaatgta 
tacatctgat tttgaaggag 
tggaactctt tctgagaatt 
atttggactt attggattct 
gaagaatgaa gctgctgatg 
tccagttcta gaaaacaaac 
ttattccagg atgcaccagg 
gattcgacaa cattcacgaa 
ccaccatcaa atgatcagcc 
acgtctgctg cgtcatcttt 
actgctgatg agattattgg 
atatctgacg ggctcacatg 
acaaaaaagt gtgacgtcgt 
aattcccgca ttttttgtag 
ataataattt ctatttgcag 
acccaaaaag gagaaagctg 
agaagtttct gatgtctaa 

<210> 33 

<211> 8604 

<212> DNA 
<213> HOMO SAPIENS 

<400> 33 

atggatcgcg ggccggcagc 
gcgccggcca gtggccaaga 
atccctgcag actggaggtg 
ggctgcgctg ttgtgacctg 
atccccaact cctgggtgtg 
caagattgct cacaaagtac 
atcccaagtg aatacaggtg 
gactgccagt acccaacatg 
agtcagaagt gtgattggaa 
gagatatgct tgcacaatga 
gtctgtgacc atgacaatga 



Nonprovisional IP- 
tttctcttcc ttcaactgga 
atggatcatg tgcaacacaa 
caaatggagg aaaatgtcga 
atcaatgtga aaaggaatca 
tcattaccgt tctactttat 
gtgcattgaa tctctataag 
gaagtgtttc attccacgga 
aggttagttt ttaaggtttt 
aagtgaattc aatatgcaac 
tccagtgtat gaattagaag 
atccacgtca gcatctgcaa 
tgtgccacca acatttgatc 
tgagttgcaa taagaattac 
gtggcaggct gtcccataac 
acgctctcac cttgcgcact 
atcacaatag attaaagtaa 
tcccaaaagc ggaaatctcg 
atcctctacg agtagacaat 



agtggcgtgc acgctgctcc 
atgtgacagt gcgcattttc 
tgatgggacc aaagactgtt 
ccagcagggc tatttcaagt 
tgaccaagat caagactgtg 
atgctcaagt catcagataa 
cgaccacgtc agagactgcc 
tgagcagctt acttgtgaca 
agttgattgc agggactcct 
gttttcatgt ggcaatggag 
ttgccaagac ggcagtgacg 
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. ST25.txt 
tttgcatgtc tctgcccaga 
catgttgaag cacttacaat 
ttggatggtt catgtgaatg 
agtgtcagtc gaaagattat 
attcttgcat tcctatttgc 
agacgtcaat tgctatttaa 
aatgttatct ctttcagtaa 
catcgatttt aattaaattt 
agatgacatc aatgcacgac 
atgttgatat gtcatcacca 
tgtcaccaaa cagaccatca 
aagatgagat tgaattaaag 
tgtgatatgt gatattactg 
tacaataaaa taagttacgc 
ggttaaaaac gatgtgtctc 
attaaacgaa tatctgaagt 
aagccaccaa ttccagctcg 
ccactttatg atccagattc 



tggctctcgt cgcctgccta 
gctgtggaag tgggcattgc 
cagatgacgc ggatgaaatt 
gccagagtga gggacaatgc 
atgatggctc agatgaacgt 
catgctccaa tggtcagtgt 
ccgatggagc tgatgagaat 
atggggcctg ctataacacc 
cagatgaaat caactgcact 
agtgtatccc tcgtgcttat 
aacatgcttg caactatccg 



18480 

18540 

18600 

18660 

18720 

18780 

18840 

18900 

18960 

19020 

19080 

19140 

19200 

19260 

19320 

19380 

19440 

19500 

19519 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 
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acctgcggtg gttaccagtt cacttgcccc 
tgtgatggag aagatgactg taaagataat 
catgatgttc ataaatgttc cccaagagaa 
tccatttata aagtttgtga tgggatttta 
actagtaccg gaaaatactg tagtatgact 
tgccatgaga cgccgtatgg aggagcgtgt 
aatgacagcc gtacctgtgt tgagtttgat 
aagtgtgaaa gccgacctgg ccgtcacctg 
cgtggacagt attgcaaagc taatgattcc 
ggtcgggatt tgttaattgg tgatattcat 
cagaatcgtg gagtggccgt gggtgtggct 
acagacaccg tgcaaaataa ggttttttca 
gttctcaatg tttctgttga aaccccagag 
atctatctag tggaaaccaa ggtcaaccgc 
cgggttaccc ttataactga aaacttgggg 
gttggttatt tatttttctc agattgggag 
gcattcatgg atggcagcaa ccgtaaagac 
ggggtaactc tggatatgat atcgaagcgt 
attgaaactg taacttatga tggaattcaa 
attcctcatc cctttggagt aagcttattt 
aagatggccg tgctgaaggc aaacaagttc 
gcttccctga ggccctatgg agtgactgtt 
aatccgtgta aagataacaa tgggggctgt 
gataatgatg gtttgggttt ccgttgcaag 
gagcgccact gcattgctgt tcagaatttc 
gggatcccgt tcaccttgtc tacccaggaa 
tctttctttg tcgggattga ttttgacgcc 
tcaaaacaca tgatttttaa gcaaaagatt 
aacagggtgg aaaatgttga aagtttggct 
acagactctc attacaagag tatcagtgtc 
gtagttcagt atttaaataa cccacggtcg 
ttcttcactg attggttccg tcctgctaaa 
ctcttgcctg taataaacac tactcttgga 
gcttcacgat tgtactgggt agatgcctat 



agtggccgat gcatttatca aaactgggtt 
ggagatgaag atggatgtga aagcggtcct 
tggtcttgcc cagagtcggg acgatgcatc 
gattgcccag gaagagaaga tgaaaacaac 
ctgtgctctg ccttgaactg ccagtaccag 
ttttgtcccc caggttatat catcaaccac 
gattgccaga tatggggaat ttgtgaccag 
tgccactgtg aagaagggta tatcttggag 
tttggcgagg cctccattat cttctccaat 
ggaaggagct tccggatcct agtggagtct 
ttccactatc acctgcaaag agttttttgg 
gttgacatta atggtttaaa tatccaagag 
aacctggctg tggactgggt taataataaa 
atagatatgg taaatttgga tggaagctat 
catcctagag gaattgccgt ggacccaact 
agcctttctg gggaacctaa gctggaaagg 
ttggtgaaaa caaagctggg atggcctgct 
gtttactggg ttgactctcg gtttgattac 
aggaagactg tagttcatgg aggctccctc 
gaaggtcagg tgttctttac agattggaca 
acagagacca acccacaagt gtactaccag 
taccattccc tcagacagcc ctatgctacc 
gagcaggtct gtgtcctcag ccacagaaca 
tgcacattcg gcttccaact ggatacagat 
ctcatttttt catcccaagt tgctattcgt 
gatgtcatgg ttccagtttc ggggaatcct 
caggacagca ctatcttttt ttcagatatg 
gatggcacag gaagagaaat tctcgcagct 
tttgattgga tttcaaagaa tctctattgg 
atgaggctag ctgataaaac gagacgcaca 
gtggtagttc atccttttgc cgggtatcta 
attatgagag catggagtga cggatctcac 
tggcccaatg gcttggccat cgattgggct 
tttgataaaa ttgagcacag cacctttgat 



720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 
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ggtttagaca gaagaagact gggccatata gagcagatga cacatccgtt tggacttgcc 



atctttggag agcatttatt ttttactgac 
aaagcagatg gtggagaaat gacagttatc 
aaatcgtatg atgtcaacat ccagactggt 
aacggtgact gcagccactt ctgcttcccg 
ccttatggaa tgaggctggc ttccaatcac 
ccacccacag agcagtgtgg cttattttcc 
aattactatc tctgtgatgg agtcgatgat 
ggcacactta ataatacctg ttcatcttcg 
cctgcacact ggcgctgtga caaacgcaac 
tgccccaccc acgcacctgc ttcctgcctt 
tgtatctcaa agaactgggt ctgtgacaca 
aagaactgca attcgacaga gacatgccaa 
tgtattgacc tatcgtttgt ctgtgatggt 
gttggttgtg tattaaactg tactgcttct 
attggcgtca caaatcgttg tgatggtgtt 
ggctgtccaa ccaggcctcc tggtatgtgc 
ggtatctgca tcccgaactt ctgggaatgt 
gatgagcaca atgcctgtgt ccccaagact 
ggaaactgca tccacagggc atggctctgt 
gatgagaagg actgccctac tcagcccttt 
ggccataaca tctgtgtgaa tctgagtgta 
gggacagatg agtccccact ttgcaatggg 
actcacgagt gtgttcaaga gccctttggg 
cttgccaatg attctaagac ctgtgaagac 
agccagcact gttacaatat gagaggttct 
ttagaaagtg atgggaggac ttgcaaagtt 
gcaagtcaga acaaaattat tgccgacagt 
ttggtcgaga atggttctta cattgtagct 
ttttggtctg atgcaactca gggtaaaacc 
agagtggtat ttgacagtag catcatcttg 
cgtaatcttt actggacaga ctatgctctg 
agccacagga ctgtgctgat tagtaaaaac 
cccagaatga atgagcatct actgttctgg 



tggagactgg gtgccattat tcgagtcagg 
cgaagtggca ttgcttacat actgcatttg 
tctaacgcct gtaatcaacc cacgcatcct 
gtgccaaatt tccagcgagt gtgtgggtgc 
ttgacatgcg agggggaccc aaccaatgaa 
ttcccctgta aaaatggcag atgtgtgccc 
tgtcatgata acagtgatga gcaactatgt 
gcgttcacct gtggccatgg ggagtgcatt 
gactgtgtgg atggcagtga tgagcacaac 
gacacccaat acacctgtga taatcaccag 
gacaatgatt gtggggatgg atctgatgaa 
cctagtcagt ttaattgccc caatcatcga 
gacaaggatt gtgttgatgg atctgatgag 
caattcaagt gtgccagtgg ggataaatgt 
tttgattgca gtgacaactc ggatgaagca 
cactcagatg aatttcagtg ccaagaagat 
gatgggcatc cagactgcct ctatggatct 
tgcccttcat catatttcca ctgtgacaac 
gatcgggaca atgactgcgg ggatatgagt 
cgctgtccta gttggcaatg gcagtgtctt 
gtgtgtgatg gcatctttga ctgccccaat 
aacagctgct cagatttcaa tggtggttgt 
gctaaatgcc tatgtccatt gggattctta 
atagatgaat gtgatattct aggctcttgt 
ttccggtgct cgtgtgatac aggctacatg 
acagcatctg agagtctgct gttacttgtg 
gtcacctccc aggtccacaa tatctattca 
gttgattttg attcaattag tggtcgtatc 
tggagtgcgt ttcaaaatgg aacggacaga 
actgaaacta ttgcaataga ttgggtaggt 
gaaacaattg aagtctccaa aattgatggg 
ctaacaaatc caagaggact agcattagat 
tctgactggg gccaccaccc tcgcatcgag 
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2820 
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2940 

3000 

3060 

3120 

3180 
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3840 
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4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 
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4620 
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Nonprovisional IP-017.ST25.txt 

cgagccagca tggacggcag catgcgcact gtcattgtcc aggacaagat cttctggccc 4800 
tgcggcttaa ctattgacta ccccaacaga ctgctctact tcatggactc ctatcttgat 4860 
tacatggact tttgtgatta taatggacac catcggagac aggtgatagc cagtgatttg 4920 
attatacggc acccctatgc cctaactctc tttgaagact ctgtgtactg gactgaccgt 4980 
gctactcgtc gggttatgcg agccaacaag tggcatggag ggaaccagtc agttgtaatg 5040 
tataatattc aatggcccct tgggattgtt gcggttcatc cttcgaaaca accaaattcc 5100 
gtgaatccat gtgccttttc ccgctgcagc catctctgcc tgctttcctc acaggggcct 5160 
catttttact cctgtgtttg tccttcagga tggagtctgt ctcctgatct cctgaattgc 5220 
ttgagagatg atcaaccttt cttaataact gtaaggcaac atataatttt tggaatctcc 5280 
cttaatcctg aggtgaagag caatgatgct atggtcccca tagcagggat acagaatggt 5340 
ttagatgttg aatttgatga tgctgagcaa tacatctatt gggttgaaaa tccaggtgaa 5400 
attcacagag tgaagacaga tggcaccaac aggacagtat ttgcttctat atctatggtg 5460 
gggccttcta tgaacctggc cttagattgg atttcaagaa acctttattc taccaatcct 5520 
agaactcagt caatcgaggt tttgacactc cacggagata tcagatacag aaaaacattg 5580 
attgccaatg atgggacagc tcttggagtt ggctttccaa ttggcataac tgttgatcct 5640 
gctcgtggga agctgtactg gtcagaccaa ggaactgaca gtggggttcc tgccaagatc 5700 
gccagtgcta acatggatgg cacatctgtg aaaactctct ttactgggaa cctcgaacac 5760 
ctggagtgtg tcactcttga catcgaagag cagaaactct actgggcagt cactggaaga 5820 
ggagtgattg aaagaggaaa cgtggatgga acagatcgaa tgatcctggt acaccagctt 5880 
tcccacccct ggggaattgc agtccatgat tctttccttt attatactga tgaacagtat 5940 
gaggtcattg aaagagttga taaggccact ggggccaaca aaatagtctt gagagataat 6000 
gttccaaatc tgaggggtct tcaagtttat cacagacgca atgccgccga atcctcaaat 6060 
ggctgtagca acaacatgaa tgcctgtcag cagatttgcc tgcctgtacc aggaggattg 6120 
ttttcctgcg cctgtgccac tggatttaaa ctcaatcctg ataatcggtc ctgctctcca 6180 
tataactctt tcattgttgt ttcaatgctg tctgcaatca gaggctttag cttggaattg 6240 
tcagatcatt cagaaaccat ggtgccggtg gcaggccaag gacgaaacgc actgcatgtg 6300 
gatgtggatg tgtcctctgg ctttatttat tggtgtgatt ttagcagctc agtggcatct 6360 
gataatgcga tccgtagaat taaaccagat ggatcttctc tgatgaacat tgtgacacat 6420 
ggaataggag aaaatggagt ccggggtatt gcagtggatt gggtagcagg aaatctttat 6480 
ttcaccaatg cctttgtttc tgaaacactg atagaagttc tgcggatcaa tactacttac 6540 
cgccgtgttc ttcttaaagt cacagtggac atgcctaggc atattgttgt agatcccaag 6600 
aacagatacc tcttctgggc tgactatggg cagagaccaa agattgagcg ttctttcctt 6660 
gactgtacca atcgaacagt gcttgtgtca gagggcattg tcacaccacg gggcttggca 6720 
gtggaccgaa gtgatggcta cgtttattgg gttgatgatt ctttagatat aattgcaagg 6780 
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attcgtatca atggagagaa 
tatggcatca ctgtttttga 
ttccaagcca gcaaggaacc 
aactggctaa gagatgtgac 
gtcaacaaca acccttgctt 
cctggattgc acaccccaaa 
aattgtgcca tttcaacaga 
ttacacttgg accctgaaaa 
gtcatgtctc tagactatga 
tctggagttg gacagatttc 
attgcttcag gtatagggac 
tattacagtg actacctcaa 
actgtgatag cccgcgttcc 
ctgtactggg ctgactggga 
ttccgcgtac ccattgtgaa 
gaagaggacc ttctctactg 
acgggcgtgg atcgtgaagt 
tatggccagt atatttactg 
. tatgacgggt caggtcagat 
aacactgttg tgaagaacca 
ggctgcagcc atatctgtgc 
ggcaactggt atttggccaa 
ggtgcatctt ccttcacctg 
aatgacaacg actgtgggga 
tgctcaccga cagccttcac 
gattactaca atgactgtgg 
aatgccacca cggagtttat 
aatggtgtag acaactgcca 
acttgccagt ctggatacac 
ttgtgtgacg gagacaatga 
cactcacacg tgcagcagca 

<210> 34 

<211> 13983 

<2 12> DNA 
<213> RAT 



Nonprovisional ip- 
ctctgaagtg attcgttatg 

aaattctatc atatgggtag 

agagaacaca gagccaccca 

catctttgac aagcaagtcc 

ggaaaacaat ggtgggtgct 

atgtgactgt gcctttggga 

aaatttcctc atctttgcct 

ccatagccca qctttccaaa 

cagtgtaagt gatagaatct 

ctatgcc'acc ctgtcttcag 

tgctgatggc attgcctttg 

ccagatgatt aattccatgg 

aaaaccaaga gcaattgtgt 

tacacatgcc aaaatcgaga 

cagcagtctg gtcatgccca 

ggtggatgct agtctgcaga 

cattgtcaat gcagccgttc 

gactgacttg tacacacaaa 

tgcaatgacc acaaatttgc 

gaaacaacag tgtaacaatc 

accaggtcca aatggtgccg 

caacaggaag cactgcattg 

ctccaatggg cgctgcatct 

tggcagtgat gagatggaaa 

ctgtgccaat gggcgatgtg 

tgatggcagt gatgaggcag 

gtgcaataac agaaggtgca 

tgataataac acttcagatg 

aaaatgtcat aattcaaata 

ctgtggagat aacagtgatg 

gtga 



017.ST25.txt 
gcagtcgtta cccaactcct 

ataggaattt gaaaaagatc 

cagtgataag agacaatatc 

agccccggtc accagcagag 

ctcatctctg ctttgctctg 

ccctgcaaag tgatggcaag 

tgtctaattc cttgagaagc 

caataaatgt ggaaagaact 

acttcacaca aaatttagcc 

ggatccatac tccaactgtc 

actggattac tagaagaatt 

ctgaagatgg gtctaaccgc 

tagatccctg ccaagggtac 

gagccacatt gggaggaaac 

gtgggctgac tctggactat 

ggattgaacg cagcactctg 

atgcttttgg cttgactctc 

gaatttaccg agctaacaaa 

tctcccagcc caggggaatc 

cttgtgaaca gtttaatggg 

agtgccagtg tccacatgag 

tggacaatgg tgaacgatgt 

cggaagagtg gaagtgtgat 

gtgtctgtgc acttcacacc 

tccaatactc ttaccgctgt 

ggtgcctgtt cagggactgc 

tacctcgtga gtttatctgc 

agaaaaattg ccctgatcgc 

tttgtattcc tcgcgtttat 

aaaaccctac ttattgcagc 



6840 

6900 

6960 

7020 

7080 

7140 

7200 

7260 

7320 

7380 

7440 

7500 

7560 

7620 

7680 

7740 

7800 

7860 

7920 

7980 

8040 

8100 

8160 

8220 

8280 

8340 

8400 

8460 

8520 

8580 

8604 
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acaagcggaa gaacctgtgg tatgggtgtc tgctctgtct taaactgtga gtaccagtgc 960 
catcagacgc catttggagg agaatgcttc tgccccccag gtcatattat caacagcaat 1020 
gacagccgta cttgcattga tttcgacgac tgccagatat ggggaatttg tgaccagaag 1080 
tgtgaaaacc gacagggccg tcatcagtgc ctctgtgaag aagggtatat cctggagcga 1140 
gggcagcatt gcaaatccag tgactccttc agtgcagcct ctgttatctt ctccaatggt 1200 
cgggatttgc tagttggaga tcttcatgga agaaacttcc ggattctagc agagtctaag 1260 
aaccgaggaa tggttatggg agtggatttt cactatcaga aacacagagt tttttggaca 1320 



gaccccatgc aggaaaaggt gttttccact gacatcaatg gcttaaatac ccaagaaatt 1380 

cttaatgttt ctgttgacac tccagagaat ctggctgtgg attggattaa taataaactt 1440 



tatctggtag agacaaaggt caaccgcatt gacgtggtca acttggaggg aaatcagcgt 1500 

gttactctca taactgaaaa cttagggcat cctagaggaa ttgcccttga tccaactgtg 1560 

ggctatttgt ttttctcaga ttggggaagc ctctctgggc aacccaaggt ggagagagcc 1620 

ttcatggatg gtagcaatcg gaaagacctg gtaacaacca aagtggggtg gcctgctggg 1680 

atcactctgg atctggtgtc caagcgagtt tactgggtgg attctcgtta tgactacatt 1740 

gaaactgtaa catatgacgg aattcaaagg aagacggtag ctcgtggagg ctcccttgtt 1800 

ccgcatccct ttggaataag cttatttgag gaacacgtgt tctttactga ttggacaaag 1860 

atggctgtga tgaaagccag caagttcaca gaaaccaacc ctcaagtgta ccaccagtct 1920 

tccctgaggc ctcacggagt gacggtttac catgccctca ggcaacccaa tgccaccaat 1980 

ccgtgcggga gcaacaatgg gggctgtgcg caggtctgtg tcctcagtca caggacggat 2040 
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aatggtggcc tgggctaccg gtgcaagtgt 
caccgctgtg ttgccgttaa gaacttcctg 
atcccattca ccctctccac ccaggaagat 
ttcttcgttg gaattgattt tgatgcccaa 
aaagacataa tttataaaca aaaaattgat 
cggttggaaa gtgttgagtg tttgactttt 
gatggaggac taaagagtgt cactgtcctg 
atcagcaact taaacaaccc tcgttccatt 
ctgagtgatt ggttccgtcc tgcaaaaatt 
atgcccatag tcaatactag tctggggtgg 
tcacgattgt actgggtaga tgcctttttt 
ttagatagaa aaaggctggg ccatgtagac 
tttaaagata atgtgttcat aacagactgg 
tcagatggtg gtgatatgac agttattcga 
gcctacgatg ctgacctcca gactgggtct 
ggtgactgca gccacttctg cttcccggtc 
tatggaatga agcttcagag ggatcaaatg 
cccacacagc agtgtggctc cctctccttt 
ttcttccgct gtgatggagt ggacgattgc 
gtgtttaata atacttgctc accttcggct 
cctggccagt ggcactgtga cagacagaat 
tgccccacac atgccacgtc gtccacttgc 
gtgtgcatcc caaaagactg ggtctgtgac 
gaaaagaact gccaagcttc agggacctgc 
cgatgcatca gcccgctgta tgtctgtgat 
gaggcgggct gtgtgttaaa ctgtacgagt 
tgcattaaca gcaggtaccg ctgcgatggg 
gcaggctgcc ccaccaggcc tcccggcatg 
gacggtacat gcatccctaa cacctgggag 
tccgacgagc acactggctg tgttcctaag 
aatggaaact gcatctacaa agcgtggatc 
agtgatgaga aggactgtcc tacccagcct 
ccgggctaca gcacctgtat caatctgagt 
aatgggactg acgagtcccc actttgcaat 



gaattcggct ttgaactgga tgatgatgag 

ctcttctcat cgaaaacggc tgtgcgtgga 

gtcatggttc ctgtcacagg gagtccatcc 

cacagtactg tcttctattc agatttgtca 

ggcacaggaa aagaggttat cacagcaaac 

gactggatct caaggaatct ttactggaca 

aggctggctg ataagtcccg acgacagata 

gtggtgcatc cgaccgctgg gtatatgttc 

atgagagcat ggagcgatgg ttctcaccta 

cccaatggct tggccatcga ttggagtgct 

gataagattg aacacagcac ccttgatggt 

cagatgactc atccatttgg actcaccgtt 

agactgggtg ctattattcg agtgaggaaa 

agaggcatca gcagcgtaat gcacgtgaaa 

aactactgca gtcagaccac ccacgccaac 

ccgaacttcc agcgggtgtg cggctgtccc 

acttgtgagg gagacccagc ccgagagcca 

ccctgcaaca atggcaagtg tgtgcccagt 

catgacaaca gtgatgagca tcagtgcggg 

ttcgcctgcg tccgcggtgg acagtgcatc 

gactgtttag acggcagtga tgagcaaaac 

ccgtccacct ccttcacctg cgacaatcac 

acagacaatg attgctcgga tggctcggat 

cagcctacac agtttcggtg ccctgaccac 

ggggacaagg actgcgcgga tgggtctgat 

gcccagttca aatgtgccga tgggagttct 

gtttacgact gcagggacaa ctctgacgag 

tgccacccgg atgagttcca gtgccaagga 

tgtgacgggc atccagactg tatccacggg 

acctgctcgc cgactcattt cctctgtgac 

tgtgatgggg acaatgattg tagggatatg 

tttcactgtc ctagcacgca gtggcagtgc 

gccctgtgtg acggcgtctt tgactgtccg 

caagacagct gctcccattt taatggtggc 
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tgtactcatc agtgcatgca agggcccttc ggagccacat gcctatgccc attaggatac 4140 
caacttgcca atgataccaa gacctgtgaa gatatcaatg agtgcgatat tccaggcttc 4200 
tgcagccagc actgcgtcaa catgagaggt tccttccggt gcgcttgtga tccagaatat 4260 
acgctggaaa gtgatgggcg gacttgcaaa gtcacaggat ctgaaaatcc gttgttagtt 4320 
gtagcaagtc gtgacaaaat cattgtggac aacatcactg cccacacgca caatctctac 4380 
tcgttggtcc aggatgtttc ttttgtggtt gctcttgatt ttgattcagt cactggtcgt 4440 
gtcttctgga gtgacttact gcagggtaaa acctggagtg tctttcaaaa cggaacagac 4500 
aagagagtgg tccatgacag tggcctctct gtgacagaaa tgattgcagt agattggatt 4560 
ggtcgcaacc tttactggac ggactatgct cttgaaacaa tcgaagtttc taaaattgat 4620 
ggaagtcaca gaacagtact gatcagcaaa aatgtcacaa aaccgagggg actcgcgtta 4680 
gatcccagaa tgggtgacaa tgtaatgttt tggtctgact ggggccatca ccctcgcatt 4740 
gagcgagcca gcatggatgg caccatgcgc acagtcattg tccaggaaaa gatctactgg 4800 
ccctgtggct taagcatcga ctaccccaac cgcctcatct acttcatgga tgcctatctt 4860 
gactacattg aattctgtga ttacgacgga cataaccgaa ggcaggtcat tgctagcgat 4920 
ttggttctcc accatccgca cgccctcact ctgttcgaag actttgtgta ctggactgac 4980 
cgtggtactc ggcaggttat gcaggccaac aagtggcatg gggggaacca gtcagttgta 5040 
atgtacagcg ttcaccaacc gcttggaata actgccattc atccttcaag gcaaccacct 5100 
tcccggaatc catgtgcctc tgcctcttgc agccatcttt gcctgctttc tgcacaggcg 5160 
cctagacatt attcttgtgc ttgcccttca ggatggaacc tctccgatga ttctgtcaac 5220 
tgtgtgagag gtgaccaacc tttcttgatg tccgtaagag acaatataat ttttggaatc 5280 
tcccttgatc ctgaggtgaa gagcaatgat gccatggtcc ccatatcagg gatacagcat 5340 
ggttatgatg ttgaatttga tgactctgag caattcatct actgggttga gaatccgggt 5400 

gaaattcaca gagtgaagac tgatggcagc aacaggacag tgtttgctcc tctgtccctg 5460 

ctggggtctt ctttaggcct ggccttggac tgggtatcaa ggaacattta ttataccact 5520 

cctgcaagtc ggtccattga ggtgttgacg ctcaagggag atacgaggta tggaaaaacc 5580 

ctgattgcca atgacggcac ccccctcgga gttggtttcc ccgttggcat agctgttgat 5640 

cctgcacgtg ggaaactata ttggtcagac cacgggacgg acagtggggt tcctgccaag 5700 

atcgcaagtg ctaatatgga tggaacatct ttaaaaattc tcttcactgg gaacctgcag 5760 

catctggagg ttgtcaccct ggacattcag gagcagaagc tgtactgggc agtcaccagc 5820 

agaggcgtga ttgagagagg aaatgtggac ggtacagaga ggatgatcct ggtgcaccat 5880 

ctggcccacc catggggcct tgtggtctat ggctccttcc tttactactc tgatgaacag 5940 

tatgaggtca ttgagagagt tgacaagtcc tctgggaata acaaagtcgt cctcagagat 6000 

aacgttccgt acctgagggg tcttcgggtt taccaccgcc gcaatgccgc tgactcttcc 6060 



aatggctgta gcaacaaccc caacgcttgc cagcagatct gcctgcccgt gccaggtgga 6120 
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atgttctcct gcgcctgtgc cagtggcttt aagctcagcc ctgacggtcg ctcctgttct 6180 
ccatataact cgttcatggt cgtttccatg ctgcccgcag ttagaggctt tagcttggag 6240 
ttgtctgatc actcggaggc catggtgccc gtagctggcc aaggacgaaa tgttctgcat 6300 
gcggacgtgg atgttgccaa cggctttatt tactggtgtg attttagcag ctctgtaaga 6360 
tcctctaatg gaattcgtag aatcaaaccc gacgggtcta attttaccaa { cgtcgttacc 6420 
tatggcattg gggcaaatgg aatccggggt gttgcactgg actgggcagc aggaaatctt 6480 
tattttacca atgcctttgt gtacgaaacc ctgatagaag tgttacggat caataccacg 6540 
taccgccgtg tactcetcaa agtctcagtg gatatgcccc ggcatattat tgttgacccc 6600 
aagcatagat atctcttctg ggccgactat gggcagaagc caaagatcga acgctctttt 6660 
cttgactgta ccaatcgaac tgtccttgtt tccgaaggca ttgtcacccc tcggggcttg 6720 
gccatggacc atgacactgg ctatatttat tgggttgatg actccttaga tttaattgcc 6780 
aggatccatc ttgatggagg agaatctcag gtggttcgct atggcagccg ttacccaact 6840 
ccctatggca tcactgtgtt tggagagtct atcatttggg tggatagaaa cttgaaaaaa 6900 
gtcttccaag ccagcaagca accagggaat acagatccac ccgtagtgat aagagataag 6960 
atcaacctgc tccgtgacgt gaccatcttt gacgagcacg cccagcccct ctcaccagca 7020 
gagcttaaca ataacccttg tctgcaaagc aatggtgggt gttcccactt ttgctttgcc 7080 
ttacctgagt tgcctactcc cagatgtgga tgtgcttttg ggactctggg aaatgatggc 7140 
aagagctgtg ctacctccca agaagatttc ctcatctatt ccttaaataa ttccctgaga 7200 
agtttacact ttgaccctag agaccatagc ctacctttcc aagtgataag tgtggcggga 7260 
actgccattg cactggatta tgaccgtaga aacaatagaa tcttcttcac acaaaagcta 7320 
aactctctcc gtggccagat ttcctatgtc agcctgtatt cagggagcag ctctccaact 7380 



gtcctgctgt caaatatagg ggtgactgat ggcattgcct ttgattggat aaatagaaga 7440 

atttattaca gtgacttttc aaatcagaca ataaattcca tggctgaaga tggatccaat 7500 

cgtgctgtga ttgcccgtgt ttccaaaccc agagctattg tattagatcc ttgccgaggg 7560 

tacatgtatt ggactgactg gggtaccaac gccaaaatcg agagagccac actgggagga 7620 

aacttccggg tccccattgt gaacaccagc ttggtttggc ccaatggact cgctttggac 7680 

cttgagactg accttctgta ctgggcagat gctagcttgc agaaaataga acgcagtact 7740 

ctcacgggca cgaaccgaga agtcgttgtc agcactgcct ttcattcctt tggcttgact 7800 

gtctatggcc agtacattta ctggacagac ttgtacacca gaaaaatcta ccgggctaac 7860 

aagtacgacg ggtcagacct ggtagcaatg accacacgtt tgcccaccca gcctagtggt 7920 

atttccacag tggtcaaaac ccagcggcag cagtgtagca atccttgtga ccagttcaac 7980 

ggaggatgca gccatatctg tgctccaggt ccaaatggag ctgagtgtca gtgtcctcac 8040 

gaaggcaact ggtatctggc caacgataac aagtactgcg ttgtggacac ggggacccgc 8100 

tgtaatcaac tccagttcac ctgcctcaat gggcattgta ttaatcagga ttggaaatgt 8160 
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gacaatgaca acgactgtgg tgatggcagt gatgagcttc ctacagtctg tgcctttcac 8220 

acctgccgat caacagcctt cacttgtggc aacgggcgat gtgtgccata ccactatcgc 8280 

tgtgattact acaatgactg cggggacaac agcgacgagg caggttgcct gttcagaaac 8340 

tgcaacagca ccacagagtt cacgtgcagc aatgggcggt gcataccgct cagttatgtc 8400 

tgcaatggca taaacaattg ccatgacaat gacacctcgg atgagaaaaa ctgccctccc 8460 

cacacttgcc cgccggattt cacaaaatgc cagaccacga atatttgtgt tccccgagct 8520 

ttcttgtgtg atggagacaa tgactgtgga gacgggagtg acgagaaccc catttactgc 8580 

gcctcacaca catgccgcag caacgagttc cagtgcctct cccctcagcg gtgtattcca 8640 

agctattggt tctgtgacgg tgaagccgac tgtgcagatg gctcggatga acctgacact 8700 

tgtgggcatt ctgtgaacac ctgcagggcc agtcagttcc agtgtgataa tggcaggtgc 8760 

atctcaggca attgggtctg tgatggtgat aacgactgtg gggacatgag tgacgaggac 8820 

cagcggcatc actgtgagct tcagaactgt tccagcactc agtttacctg tgtcaacagc 8880 

agacctccca acaggaggtg catcccacag tactgggtct gtgacggtga tgcggactgc 8940 

tcggacgccc tggacgagct gcagaattgc accatgagaa cctgctctgc aggggagttc 9000 

agctgtgcaa atggacgatg tgtcaggcag tcattcaggt gtgatcggcg caatgactgt 9060 

ggagactaca gtgatgagag gggctgctcg tacccaccct gccatgcaaa tcaatttacg 9120 

tgtcagaacg ggcggtgtat ccctaggttc tttgtttgtg atgaggacaa tgactgtgga 9180 

gatggttctg atgagcagga gcacctgtgt cacaccccag aacccacatg cccccttcat 9240 

caattccggt gtgacaacgg gcactgcatc gagatggggc gagtctgtaa ccatgtggac 9300 

gactgctcag acaacagcga tgagaaaggc tgtggcatta acgagtgcct agattcttca 9360 

atcagtcgct gtgaccacaa ctgtacagat accataacta gtttctactg ttcctgtctc 9420 

cctggctaca agctcatgtc tgacaaacgc tcttgcgtgg atattgacga atgcaaggag 9480 

tcaccccagc tctgtagcca gaagtgtgag aatgtggtag gctcctatat ttgcaagtgt 9540 

gcccctggct acatccgtga gccagatggg aagagctgcc ggcagaatag taacatcgag 9600 

ccctatctca tctttagcaa ccgttactat ataagaaact taactacaga tggctcatct 9660 

tactccctga ttttgcaagg attgggcaat gttgtggccc tggactttga tagagtagaa 9720 

aagaggctgt attggattga tgcagagaag caaatcattg agaggatgtt tttgaataag 9780 

acaaaccggg agaccatcat aaaccacagg ttaagacgtg ctgaaagtct ggctgtagac 9840 

tgggtcagca gaaaactcta ttggttggat gccatcttgg actgcctgtt tgtctctgac 9900 

cttgaaggtc gacaccgcaa aatgatagcc cagcactgtg tggatgctaa caataccttc 9960 

tgctttgaac atcccagggg aattgtcctt catcctcaaa gagggcatgt ctactgggca 10020 

gattggggtg ttcacgcata cattggaagg attggcatgg atggaaccaa taagtctgtg 10080 

atcatctcta ccaagataga atggcccaat gccatcacca ttgactacac caacgatctc 10140 

ttgtactggg cagatgctca cctgggttat atcgagttct ctgatttgga aggtcaccac 10200 
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cgacacacgg tgtacgatgg atcactgcct cacccctttg ctcttacgat ttttgaagac 10260 

actgtttttt ggacagattg gaatacacgg acggttgaaa agggaaacaa atatgatggg 10320 

tcaggtcgag tggtgctggt gaacacaacg cacaaaccct tcgacatcca cgtgtaccat 10380 

ccataccggc agccgattat gagcaatccc tgtggtacca acaacggtgg ctgttctcat 10440 

ctgtgcctca tcaaagcggg ggggagagga ttcacctgcg cgtgtcccga tgacttccag 10500 

accgttcagc ttcgagacag aacactctgc atgcccatgt gctccagcac gcagttcctg 10560 

tgtggcaaca atgaaaagtg tatccccata tggtggaaat gtgatggcca gaaagactgc 10620 

tctgatggtt ctgatgaacc agacctgtgc ccacaccgct tctgccgtct ggggcagttc 10680 

cagtgccggg atggcaactg cacgagcccc caggctctgt gcaatgctcg ccaggattgt 10740 

gctgatggct ctgatgaaga ccgtgttctc tgtgagcatc accggtgtga gtccaacgag 10800 

tggcagtgcg ccaacaagcg ttgcatccca cagtcctggc agtgtgactc agtgaacgac 10860 

tgcctggata actcagatga ggacacttcg cactgcgcca gcaggacctg caggcccggc 10920 

cagttcaagt gtaacaatgg tcgctgtatc ccgcagagct ggaagtgtga cgtagacaat 10980 

gattgtggag actactccga tgagcccatc gacgagtgca cgaccgctgc ttacaactgt 11040 

gacaaccaca cagaattcag ctgcaagact aactaccgtt gcatcccgca gtgggcggtg 11100 

tgcaatggtt ttgatgactg cagggacaac agtgatgaac aaggctgtga atcggtgcca 11160 

tgccatcctt ctggggattt ccggtgtgcg aatcaccact gcatccctct ccgctggaag 11220 

tgtgacggca ctgacgactg tggagataac tcggatgagg aaaactgcgt tcctcgggag 11280 

tgctcagaga gcgagtttcg atgtgctgat cagcaatgca tcccctctcg atgggtctgt 11340 

gaccaagaaa atgactgtgg agacaactcg gatgaacggg actgtgagat gaagacctgc 11400 

catcctgaac attttcagtg tacgagtgga cactgtgtgc ccaaggcgtt ggcatgcgat 11460 

gggagggcag actgtctgga tgcgtctgat gaatctgctt gtcctactcg ctttcccaac 11520 

ggcacctact gcccagccgc catgttcgaa tgtaaaaacc acgtgtgcat ccagtcgttt 11580 

tggatatgtg atggggaaaa tgactgtgtc gacggttccg atgaggagat ccacctgtgc 11640 

ttcaacattc cgtgtgaatc accacagcga ttccggtgtg acaacagccg ctgtgtttat 11700 

ggccatcagc tgtgcaatgg tgtggatgac tgcggagatg gaagtgacga gaaagaagag 11760 

cactgtagaa aaccaaccca caaaccgtgc acagacactg aatataagtg tagcaatggg 11820 

aactgcattt cgcagcacta cgtgtgtgat aatgtgaatg actgcggaga cctttctgat 11880 

gaaactggtt gcaatctagg agataacaga acgtgtgctg aaaacatatg tgaacagaac 11940 

tgtacccagc tgagcagcgg aggctttatc tgctcctgca gacccgggtt caaacctagt 12000 

acttcggaca aaaattcctg tcaagacatc aatgaatgtg aggagtttgg catctgcccc 12060 

cagagctgtc gaaacagcaa aggaagttat gaatgtttct gtgtcgatgg cttcaagtct 12120 

atgagtaccc attatggaga acggtgtgca gctgatggaa gccctcctct cttgctcctg 12180 

cctgagaatg tccgaatccg gaagtacaat acctcctctg agaagttctc agagtatctq 12240 
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gaagaggagg agcatatcca aactattgac 
agtgttgtct attacactgt gctggcacag 
tacattccca actttgaatc tggtagtaac 
aaatatttaa tgcagccaga tggattagcc 
tcagatgcta agagccaacg gattgaggtg 
ctgatcacca cccaactgga tcagccagct 
atgttctgga ctgaccaggg aaaacagccc 
catcgcagcg ttctggtttc tgagaacctt 
ctgaatgatg accgggtcta ctggagcgac 
tatgatggga ctgacaggag acttatcata 
atcttcgaag acaagctata ctgggtagct 
aaattcggga aagagaacaa agagaaagtg 
cgaatcttcc atcaactgag atacaatcag 
agtcacctct gcctgctgag accaggaggc 
ttcgtaactg gcagcactgt ccagtgtgat 
cccccatgca ggtgcatgca cggaggaaat 
tgcaagtgtt ccagtggcta tagcggagaa 
cctccaggga cgacaatggc tgttctgttg 
ctggtgcttg ttggactctt tcactacagg 
aagctgccaa gcctaagcag ccttgccaaa 
aggtcggggg ctgatgtgaa catggacatc 
attgacagat ccatggcgat gaatgaacac 
atatttgaaa acccaatgta tgcagccaag 
caggggccat caacaggcgc acaggtgact 
ggaaggccca tagatccttc tgagatagtt 
gatgaaattc agggcaaaaa atggaacatc 
tttgagaacc caatctacgc agagatggac 
ccccctccgt ctccttctct ccctgccaaa 
actgccacag aagacacctt taaagacact 
tag 

<210> 35 

< 211 > 2313 

< 212 > DNA 
<213> HOMO SAPIENS 



tatgactggg atcccgagca cataggcctc 
ggctctcaat tcggtgctat caaacgtgcc 
aatcccatac gtgaagttga cctgggcttg 
gtggactggg tcggaaggca tatttactgg 
gctaccctcg atggaaggta ccggaagtgg 
gccattgctg tgaatcctaa gctagggctt 
aaaatcgagt ctgcctggat gaacggggaa 
ggctggccaa acggtctttc catagattac 
tccaaagaag atgtcattga agccataaaa 
aatgaagcga tgaagccctt cagtctggac 
aaggaaaagg gagaagtgtg gagacaaaat 
ctggtggtga acccgtggct cactcaagtt 
tcagtgtcca acccttgcaa gcaggtctgt 
tacagctgtg cctgtcccca aggctccgac 
gcagccagtg aacttcccgt caccatgcct 
tgctattttg atgagaatga actccccaaa 
tactgtgagg ttgggctctc gagaggcatc ' 
accttcgtga tagtcatcat tgttggagct 
aaaactggct ccctcttacc cactctgccc 
ccctctgaaa atggaaatgg ggtgacgttc 
ggtgtgtctc ctttcggccc tgagacaatt 
tttgtcatgg aggtgggcaa gcagcctgtg 
gacaacactt ccaaagtggc cctggcagtt 
gtaccagaaa atgtggaaaa ccagaattat 
ccagagccaa agccagcctc ccctggagct 
ttcaaacgaa aacccaaaca gacaacgaac 
agtgaggtaa aggatgctgt ggctgtggcc 
gcttcaaaaa gaaatttgac tccaggctac 
gcaaatctcg ttaaagaaga ttccgacgta 



12300 

12360 

12420 

12480 

12540 

12600 

12660 

12720 

12780 

12840 

12900 

12960 

13020 

13080 

13140 

13200 

13260 

13320 

13380 

13440 

13500 

13560 

13620 

13680 

13740 

13800 

13860 

13920 

13980 

13983 



<400> 



35 
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atggagaagc gcgcggccgc ggggctggag ggcgcgccgg gcgcccgggc gcagctggcc 60 

gtcgtctgtc tggtgaacat ctttctcacc gggagactca gcagtgcggt tcctgcctta 120 

gcggcctgca gtgggaagct ggagcagcac acggagcggc gtggggtcat ctacagcccg 180 

gcctggcccc tcaactaccc gccaggcacc aactgcagct ggtacatcca gggcgaccgt 240 

ggtgacatga ttaccatcag cttccgcaac tttgacgtgg aggagtccca ccagtgctcc 300 

ctggactggc tcctgctggg cccagcagcc ccaccccgcc aggaggcctt ccgcctctgt 360 

ggctccgcca tcccacctgc cttcatctct gcccgcgacc atgtctggat tttcttccac 420 

tcagacgcct ccagctccgg ccaggcccag ggcttccgtc tgtcttacat ccgagggaag 480 

ctgggccagg catcctgcca ggcagatgag ttccgctgtg acaacggcaa gtgcctgccc 540 

ggcccgtggc agtgcaacac ggtggacgag tgtggagacg gctctgatga gggcaactgc 600 

tcggcgcccg cctccgagcc tccaggcagc ctgtgccccg gggggacctt cccatgcagc 660 

ggggcgcgct ccacgcgctg cctgcctgtg gagcggcgct gtgacggctt gcaggactgc 720 

ggcgacggct cggatgaggc gggctgcccc gacctggcgt gcggccggcg gctgggcagc 780 

ttctacggct cctttgcctc cccagacctg ttcggcgccg ctcgcgggcc ctcagacctt 840 

cactgcacgt ggctggtgga cacacaggac tcccggcggg tgctgctgca gctggaactg 900 

cggctgggct atgacgacta cgtgcaggta tacgagggcc tgggcgagcg cggggaccgc 960 

ctgctgcaga cgctgtccta ccgcagcaac caccggcccg tgagcctgga ggccgcccag 1020 

ggccgcctca ctgtggccta ccacgcgcgc gcccgcagcg ccggccacgg cttcaatgcc 1080 

acctaccagg tgaagggcta ttgcctcccc tgggagcagc cgtgcgggag cagtagtgac 1140 

agtgacgggg gcagcctggg cgaccagggc tgcttctcag agccacagcg ctgtgatggc 1200 

tggtggcatt gtgccagcgg ccgagacgag cagggctgcc ctgcctgccc gcccgaccag 1260 

tacccctgcg agggtggcag tggtctgtgc tacacgcctg ccgaccgctg caacaaccag 1320 

aaaagctgtc ccgacggcgc cgacgagaag aactgcttct cctgccagcc cggcaccttc 1380 

cactgcggta ccaacctgtg catcttcgag acgtggcgct gtgacggcca ggaagactgc 1440 

caggacggca gcgatgagca tgggtgcctg gccgccgtgc cccgcaaggt catcacggcg 1500 

gcgctcattg gcagcctggt gtgtggcctg ctgctggtca tcgcgctggg ctgcgccttc 1560 

aagctctact cactgcgcac gcaggaatac agggccttcg agacccagat gacgcgcctg 1620 

gaggctgagt tcgtgcggcg ggaggcaccc ccatcctatg gtcagctcat cgcccagggc 1680 

ctcattccac ccgtggagga ctttcctgtc tacagtgcgt cccaggcctc tgtgctgcag 1740 

aatcttcgca cagccatgcg gagacagatg cgtcggcacg cctcccgccg ggggccctcc 1800 

cgccgccgcc tcggccgcct ctggaaccgg ctctttcacc ggccgcgggc gccccgaggc 1860 

cagatcccac tgctgaccgc agcacgcccc tcacagaccg tgctgggcga tggcttcctc 1920 

cagcctgctc caggggctgc ccccgacccc ccagcaccgc tcatggacac aggcagcacc 1980 

agggcggccg gagacaggcc ccccagtgcc cccggccgtg caccggaggt gggaccttca 2040 
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gggccaccct tgccctcggg cctgcgagac ccagagtgca ggcccgtgga caaggacaga 2100 

aaggtctgca gggagccact ggtagacggc ccagctcctg cagatgcacc tcgggagccc 2160 

tgctcagccc aggacccgca cccccaggtc tccactgcca gcagcaccct gggcccccac 2220 

tcgccagagc cactgggggt ctgcaggaac cccccgcccc cctgctcccc aatgctggag 2280 

gccagcgatg atgaggccct gttggtctgt tga 2313 

<210> 36 

<211> 2313 

<212> DNA 
<213> RAT 

<400> 36 

atggagaagc gcgcggccgc ggggccggag ggggcgccgg gcgccagggc gccgctcgca 60 

gtcgtctgcc tggtgaacct ctttctcact gggagactca gcagtgcagt tcctgcctta 120 

gctgcctgca gtgggaagtt ggaacagcac actgaacggc gaggggttat ctacagccca 180 

gcctggcccc tcaactaccc tccaggcacc aactgcagct ggtacattca aggtgaccgt 240 

ggtgacatga tcaccatcag tttccgaaac tttgatgtag aggagtctca ccagtgttcc 300 

ctggactggc tcctgctggg cccagcagct ccccctcgcc aggaggcctt ccgcctctgt 360 

ggttcagcca tcccaccagc cttcatctct gcccgtgacc acgtctggat cttcttccac 420 

tcagacgcct ccagttccgg ccaggcccag ggttttcgcc tctcctatat ccgagggaag 480 

ctgggtcagg catcctgcca gacagatgag ttccgctgtg acaacggtaa atgcttgcct 540 

ggtccttggc agtgcaacat ggtggatgag tgtggagatg gctcggatga gggtaactgt 600 

tcggcacctg cctcagagcc accaggcagc ctgtgccccg ggggcacctt cccgtgcagc 660 

ggagctcgct ccacacgctg cctgccggta gagcggcgct gcgacggcac ccaggactgc 720 

ggtgatggct ctgatgaggc tggctgcccc gacctagcat gtggccggcg gctaggcagt 780 

ttctacggtt ccttcgcctc cccagacctg tttggtgccg cccgtgggcc ttcggacctt 840 

cactgcacat ggctggtgga cacgcaggac ccgaggcgtg tgctgctgca gctggagcta 900 

cgactgggtt atgatgacta tgtccaggtg tatgaaggcc tgggcgagcg tggggaccgt 960 

ctgctgcaaa cgctttccta ccgcagcaac caccggcctg tgagcctgga agcagcgcag 1020 

ggccgcctca ctgtggccta ccatgctcgc gcccgcagtg ctggtcacgg cttcaacgcc 1080 

acataccagg tgaagggcta ctgcctccca tgggagcagc cgtgtgggag cagcagcgag 1140 

ggagatgacg gcagcacagg ggaacagggc tgcttctcag agccacagcg ctgtgatggc 1200 

tggtggcatt gtgcgagcgg ccgggatgag cagggctgtc cagcatgccc tccggaccag 1260 

tatccctgtg agggtggtag cggcctgtgc tatgcacctg ccgatcgttg caacaaccag 1320 

aaaagctgcc ccgatggcgc cgatgaaaag aactgctttt cctgccagcc gggcaccttc 1380 

cactgtggta cgaacctgtg catctttgag acatggcgct gtgacggtca ggaggactgc 1440 

caagatggca gcgatgagca cggctgcctg gctgccgtgc cccgcaaggt catcaccgcc 1500 

gccctcattg gtagcctagt atgcggactg ctgcttgtta ttgccctagg ctgtgccttc 1560 
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aaactctact 


ccctgcgcac 


gcaggagtac 


agggcctttg 


agacccaaat 


gacacgttta 


1620 


gaggctgagt 


ttgtgcggcg 


cgaggcgccc 


ccatcctacg 


gtcagctcat 


cgcacagggc 


1680 


ctcataccac 


ccgttgagga 


ttttcctgtc 


tacagtgcat 


cccaggcttc 


agtgctacag 


1740 


aaccttcgca 


cagccatgcg 


acgacagatg 


cgtcggcatg 


cctcccgcag 


ggggccatct 


1800 


cgtcgcagac 


tgggccgcct 


ctggaacagg 


ctcttccacc 


ggccacgggc 


acctcgaggc 


1860 


cagatcccac 


tgctgactgc 


cgcccgtacc 


tcacagaccg 


tgctgggtga 


tgggctcctc 


1920 


caggcagcac 


cagggcctgt 


accagacccc 


ccagtgccca 


atacagacac 


aggcagcccc 


1980 


agggaggctg 


gagatgggcc 


tcctagtggc 


tctggccatg 


caccagaagt 


ggggccttca 


2040 


gtgccgcccc 


cgcccttgaa 


ccttcgagac 


ccagagtaca 


ggccagagga 


caaggagaga 


2100 


aaggcctgtg 


tggaccctct 


ggaagacagt 


ccagcccctg 


tggacacacc 


tccagagccc 


2160 


tgcttggccc 


aagaccccca 


cccccagact 


cccactgcca 


gtggcatcca 


agatccccac 


2220 


tcagcagagc 


cactgggggt 


ctgcaggagc 


cctccaccaa 


cctgctcccc 


aatattggag 


2280 


gctagtgatg 


atgaggccct 


gctggtctgc 


tga 






2313 


<210> 37 














<211> 2580 












<212> DNA 














<213> HOMO SAPIENS 












<400> 37 














atgaacagtt 


tcctcatctt 


cgccaggagg 


atagacattc 


gcatggtctc 


cctggacatc 


60 


ccttattttg 


ctgatgtggt 


ggtaccaatc 


aacattacca 


tgaagaacac 


cattgccatt 


120 


ggagtagacc 


cccaggaagg 


aaaggtgtac 


tggtctgaca 


gcacactgca 


caggatcagt 


180 


cgtgccaatc 


tggatggctc 


acagcatgag 


gacatcatca 


ccacagggct 


acagaccaca 


240 


gatgggctcg 


cggttgatgc 


cattggccgg 


aaagtatact 


ggacagacac 


gggaacaaac 


300 


cggattgaag 


tgggcaacct 


ggacgggtcc 


atgcggaaag 


tgttggtgtg 


gcagaacctt 


360 


gacagtcccc 


gggccatcgt 


actgtaccat 


gagatggggt 


ttatgtactg 


gacagactgg 


420 


ggggagaatg 


ccaagttaga 


gcggtccgga 


atggatggct 


cagaccgcgc 


ggtgctcatc 


480 


aacaacaacc 


taggatggcc 


caatggactg 


actgtggaca 


aggccagctc 


ccaactgcta 


540 


tgggccgatg 


cccacaccga 


gcgaattgag 


gctgctgacc 


tgaatggtgc 


caatcggcat 


600 


acattggtgt 


caccggtgca 


gcacccatat 


ggcctcaccc 


tgctcgactc 


ctatatctac 


660 


tggactgact 


ggcagactcg 


gagcatccac 


cgtgctgaca 


agggtactgg 


cagcaatgte 


720 


atcctcgtga 


ggtccaacct 


gccaggcctc 


atggacatgc 


aggctgtgga 


ccgggcacag 


780 


ccactaggtt 


ttaacaagtg 


cggctcgaga 


aatggcggct 


gctcccacct 


ctgcttgcct 


840 


cggccttctg 


gcttctcctg 


tgcctgcccc 


actggcatcc 


agctgaaggg 


agatgggaag 


900 


acctgtgatc 


cctctcctga 


gacctacctg 


ctcttctcca 


gccgtggctc 


catccggcgt 


960 


atctcactgg 


acaccagtga 


ccacaccgat 


gtgcatgtcc 


ctgttcctga 


gctcaacaat 


1020 
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gtcatctccc tggactatga cagcgtggat ggaaaggtct attacacaga tgtgttcctg 



gaxgxxaxca ggcgagcaga cctgaacggc 
ctgaagacca ctgacgggct ggcagtggac 
acaggtcgaa ataccattga ggcgtccagg 
aacaatagcc tggatgagcc ccgggccatt 
tggacagact ggggccacat tgccaagatc 
aaggtcctca tcaacacaga cctgggttgg 
cgcaggatct actgggtgga tgcgcatctg 
aaactgcggc aggtcttggt cagccatgtg 
aggtggatct actggacaga ctggcagacc 
ggccggaaca aggagacagt gctggcaaat 
tcccctcagc ggcagacagg gaccaatgcc 
ctctgctttg ccagagcctc ggacttcgta 
ccctgctccc ttgtgcctgg cctggtacca 
aagagcccag tgctacccaa cacaccacct 
cgcacgtctc tggaggaggt ggaaggaaga 
tgtgcacgtt ccaatgacgc tgttcctgct 
gccattggtg gactcctcag tattctgctg 
tacagacaca aaaaatccaa gttcactgat 
ccctcctacc gaacatccac acaggaagtg 
tacaaccagc tgtgctataa gaaagaggga 
atcaagatcg tagagggaat ctgcctcctg 
aagcaactgc gaagctcacg ggggggcctc 
acggtgtcca tccaggccag ctctggctcc 
caggaagagc agtctgagtg tagcagcgtc 
tctctgccag acacgggctg gaaacatgaa 

<210> 38 
<211> 4842 

<212> DNA 
<213> MOUSE 

<400> 38 

atgggggccg tgctgaggag cctcctggcc 
cctttgttgc tttatgcaaa cagacgggac 
gagaatgcaa cgattgtagt tggaggcttg 
ggtcatggct tgatatactg gagtgatgtc 
aacaaaagtg aaagtgtaca gaatgttgtt 



agcaacatgg agacagtgat cgggcgaggg 
tgggtggcca ggaacctgta ctggacagac 
ctggatggtt cctgccgcaa agtactgatc 
gctgttttcc ccaggaaggg gtacctcttc 
gaacgggcaa acttggatgg ttctgagcgg 
cccaatggcc ttaccctgga ctatgatacc 
gaccggatcg agagtgctga cctcaatggg 
tcccacccct ttgccctcac acagcaagac 
aagtcaatcc agcgtgttga caaatactca 
gtggaaggac tcatggatat catcgtggtt 
tgtggtgtga acaatggtgg ctgcacccac 
tgtgcctgtc ctgacgaacc tgatagccgg 
ccagctccta gggctactgg catgagtgaa 
accaccttgt attcttcaac cacccggacc 
tgctctgaaa gggatgccag gctgggcctc 
gctccagggg aaggacttca tatcagctac 
attttggtgg tgattgcagc tttgatgctg 
cctggaatgg ggaacctcac ctacagcaac 
aagattgaag caatccccaa accagccatg 
gggcctgacc ataactacac caaggagaag 
tctggggatg atgctgagtg ggatgacctc 
ctccgggatc atgtatgcat gaagacagac 
ctggatgaca cagagacgga gcagctgtta 
catactgcag ccactccaga aagacgaggc 
cgcaagctct cctcagagag ccaggtctaa 



tgcagcttct gcgtgctgct gagagcggcc 

ttgagattgg ttgatgctac aaatggcaaa 

gaggatgcag ctgcggtgga ctttgtgttt 

agcgaagaag ccattaaacg aacagaattt 

gtttctggat tattgtcccc ggatgggctg 
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gcatgtgatt ggcttggaga aaaattgtac tggacagatt ctgaaactaa tcgtattgaa 560 

gtttctaatt tagatggatc tttacgaaaa gttttatttt ggcaagagtt ggatcaaccc 420 

agagctattg ccttagatcc atcaagtggg ttcatgtact ggacagactg gggagaagtg 480 

ccaaagatag aacgggctgg gatggatggc tcaagtcgct tcgttataat aaacacggag 540 

atttactggc caaacggact gactctggat tatcaggagc ggaagcttta ctgggccgat 600 

gcaaaactta atttcatcca taaatcaaac ctggatggaa caaaccggca ggcagtggtt 660 

aaaggttccc ttccacatcc ttttgccttg acgttatttg aggacacatt gtactggact 720 

gactggaata cacactctat tttggcttgc aacaaatata ctggcgaggg tctgcgtgaa 780 

attcattcta acatcttctc tcccatggat atacatgctt tcagccaaca gaggcagcca 840 

aatgctacaa atccatgtgg aattgataat ggtggttgtt cccatttgtg tttgatgtct 900 

ccagtcaagc ctttttatca gtgtgcttgc ccaactgggg tcaagctgat ggagaatgga 960 

aagacctgca aagatggtgc cactgaacta ttgctgttag cccgacggac agacttgagg 1020 

cgaatttctt tggatacacc cgattttact gacattgttc tgcagttaga agatatccgg 1080 

catgccattg ccatagacta tgaccctgta gaaggctaca tatactggac agatgacgaa 1140 

gtgagggcta tccgtcgctc cttcatagat ggatctggca gtcagtttgt ggtcacggcc 1200 

cagattgctc atcctgatgg tattgctgtt gactgggttg caaggaacct gtactggaca 1260 

gacactggca cggatcgtat agaagtgaca aggctcaatg ggaccatgag gaagatcttg 1320 

atttcagagg acttagagga gccccgggct atcgtgttag atcccatggt tgggtacatg 1380 

tattggacag actggggaga aatcccaaaa atagagcgag ctgctctgga cggatctgac 1440 

cgagtagttc ttgtcaacac ttcccttggt tggccaaacg gcttagccct ggattatgat 1500 

gaaggcacaa tatactgggg agatgccaaa acagacaaaa ttgaggttat gaataccgat 1560 

ggcaccggga ggcgagtgct ggtggaagac aagatccctc acatatttgg gtttaccttg 1620 

ctgggtgact atgtttactg gactgactgg cagaggcgga gcatcgagag agtacacaaa 1680 

cggagcgcag agagggaagt catcatagac cagctgccag acctcatggg actgaaggcc 1740 

acaagtgttc acagagtcat tggttctaac ccctgtgctg aggacaatgg aggatgtagc 1800 

catctttgcc tgtacaggcc tcaggggctt cgatgcgcct gtcccattgg ctttgagctc 1860 

atcggtgaca tgaagacatg cattgtcccc gaggcttt cc ttctgttctc gaggagagcg 1920 

gatatcagac gcatatcttt ggaaacaaac aacaacaatg tggccattcc tctcactggt 1980 

gtcaaagaag cctctgcttt ggattttgat gtcacagaca acaggattta ctggactgat 2040 

atatcactga agactattag cagagccttt atgaatggca gtgcactgga acatgtggta 2100 

gagtttggct tagattatcc agaaggcatg gcagtggact ggcttgggaa gaacttatac 2160 

tgggcagaca caggaacaaa tcgcattgag gtatcaaagt tggacggaca gcaccgacag 2220 

gttttggtat ggaaagacct tgacagtcct cgagctctgg cactggatcc tgctgaaggg 2280 

tttatgtatt ggactgagtg gggaggcaag cctaagattg acagggctgc tatggatgga 2340 
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agtgaacgca ctacattagt tccaaatgta 
gctaaaaggc ggctttactg gacagacctg 
ctcggactca accgtgaagt tatagcagat 
taccaagatt acatctactg gacagactgg 
accagtggcc aaaaccgcac catcatccag 
gtcttccact cttcccggca ggcagggtgg 
tcccacctct gcttggctgt gcccgtcgga 
tccctgaatg ctgacaacag gacctgcagt 
aagagcgcca tcaaccgcat ggtgattgat 
atccacagcc ttcggaacgt ccgggccatt 
tggattgact ctcgacaaaa ctccatacga 
aatgtagttg caaactcggt cgcaaatcag 
attgatattt atagccgtta catctactgg 
acgagattag atggacgatc ‘agttggagtg 
gccattgtgg taaaccccga gaaagggtat 
cctaaaattg aacgggctgc attggatggt 
ttaagtaaac caattgcttt ggctcttgat 
tcagatctcc ggcgaattga aagcagtgat 
gactctaata tattacagcc tgtgggcctg 
gataaacagc agcagatgat tgaaaaaatt 
gtccaggctc gaattgctca gctgagtgac 
gagtacagac agcacccttg tgcccaggat 
aaaggagatg gtacgacaag atgctcctgc 
ctgtcctgtg gagagcctcc aacgtgttct 
attgactgca tccctgtggc ttggcggtgt 
gatgaactca attgtcccgt gtgctcagag 
attgatggtg cccttcgatg caatggcgat 
aactgtgaag tgctttgttt aattgatcag 
aagcacaaga aatgtgacca cagtgtggac 
tatccaactg aggagccagc accacaagcc 
attgtcacca tttttgtgtc tggaaccata 
cgtatgaagg gagacgggga gaccatgact 
gtgccccttg gttatgttcc tcacccaagc 
cgaggcaaat caatgatcag ttccctcagt 



ggccgagcaa atggtctcac catcgactat 

gacactaacc taatagaatc ctcagatatg 

gacttgcctc atccttttgg cttaactcag 

agccgacgca gcattgaacg tgccaacaaa 

ggccatttgg actatgtgat ggacatcctg 

aatgagtgtg cctccagcaa cgggcactgc 

ggttttgtgt gtggatgccc tgcccactac 

gctcccagca ccttcctgct cttcagtcag 

gaacaacaga gccctgacat catccttcct 

gactatgacc ctttggacaa gcagctctac 

aaggcacatg aagatggtgg ccagggtttt 

aaccttgaaa tacagcccta tgatctcagc 

acctgtgaag ctaccaatgt cattgatgtg 

gttctaaaag gcgagcaaga cagacctcga 

atgtatttta ccaatcttca ggaaagatct 

acagaacgag aggtcctctt tttcagtggc 

agcaagctgg gcaagctctt ctgggctgac 

ctctcaggtg ccaacaggat cgtgctagaa 

accgtgtttg aaaactggct ctattggatt 

gacatgactg gtcgagaagg aagaaccaag 

atccatgcag taaaggagct gaaccttcag. 

aatggtggct gttcacatat ctgccttgta 

cccatgcact tagttctgct tcaggatgag 

cctcagcagt ttacctgctt cactggggac 

gatgggttca ctgagtgcga agaccacagc 

tctcagttcc agtgtgccag cgggcagtgc 

gcgaactgcc aggacaaatc agatgagaag 

ttccgctgtg ccaatggtca gtgcgttgga 

tgcagtgaca gatctgacga gctggactgt 

accaacacag ttggttccgt tattggagta 

tactttatct gccagaggat gctgtgtcct 

aacgactatg tggttcacag cccggcgtct 

tctctctctg gatctcttcc aggaatgtct 

atcatggggg gaagcagtgg gcccccctat 
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gatcgagcgc acgtcacggg agcctcctca 
ttccctgcaa ttttgaaccc accaccatcc 
gaatttggtt attcttccaa cagtccttcc 
agctaccggc actttgcacc gcccaccaca 
tatgctccta gccggaggat gacctcggtg 
aactatgact cagaacctgt gcccccaccg 
gaggagaact atgaaagctg ccccccttcc 
ctctacccgc caccaccctc cccctgcacg 

<210> 39 

<211> 4842 

<212> DNA 
<213> HOMO SAPIENS 

<400> 39 

atgggggccg tcctgaggag cctcctggcc 
cctttgttgc tttatgcaaa cagacgggac 
gagaatgcta cgattgtagt tggaggcttg 
agtcatggct tgatatactg gagtgatgtc 
aacaaaactg agagtgtgca gaatgttgtt 
gcatgtgatt ggcttggaga aaaattgtac 
gtttctaatt tagatggatc tttacgaaaa 
agagctattg ccttagatcc ttcaagtggg 
ccaaagatag aacgtgctgg aatggatggt 
atttactggc caaatggact gactttggat 
gcaaaactta atttcatcca caaatcaaat 
aaaggttccc ttccacatcc ttttgccttg 
gactggagca cacactccat tttggcttgc 
atccattctg acatcttctc tcccatggat 
aatgccacaa atccatgtgg aattgacaat 
ccagtcaagc ctttttatca gtgtgcttgc 
aaaacctgca aagatggtgc cacagaatta 
cgcatttctt tggatacacc agattttaca 
catgccattg ccatagatta cgatcctgtg 
gtgagggcca tacgccgttc atttatagat 
caaattgccc atcctgatgg tattgctgtg 
gacactggca ctgatcgaat agaagtgaca 



agcagttctt ccagtaccaa aggcacttat 
cctgccacag aaagatccca ttataccatg 
acacataggt cctacagcta taggccgtac 
ccctgcagca ctgatgtctg tgacagtgac 
gcaacagcca agggctacac cagtgacgtg 
cccacacccc gaagccagta cttgtcagcg 
ccatacacgg agaggagtta ctcccaccac 
gactcctcct ga 



tgcagcttct gtgtgctcct gagagcggcc 
ttgcgattgg ttgatgctac aaatggcaaa 
gaggatgcag ctgcggtgga ctttgtgttt 
agcgaagaag ccattaaacg aacagaattt 
gtttctggat tattgtcccc cgatgggctg 
tggacagatt ctgaaactaa tcggattgaa 
gttttatttt ggcaagagtt ggatcaaccc 
ttcatgtact ggacagactg gggagaagtg 
tcaagtcgct tcattataat aaacagtgaa 
tatgaagaac aaaagcttta ttgggcagat 
ctggatggaa caaatcggca ggcagtggtt 
acgttatttg aggacatatt gtactggact 
aacaagtata ctggtgaggg tctgcgtgaa 
atacatgcct tcagccaaca gaggcagcca 
gggggttgtt cccatttgtg tttgatgtct 
cccactgggg tcaaactcct ggagaatgga 
ttgcttttag ctcgaaggac agacttgaga 
gacattgttc tgcagttaga agacatccgt 
gaaggctaca tctactggac tgatgatgaa 
ggatctggca gtcagtttgt ggtcactgct 
gactgggttg cacgaaatct ttattggaca 
aggctcaatg ggaccatgag gaagatcttg 



4440 

4500 

4560 

4620 

4680 

4740 

4800 

4842 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 
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atttcagagg acttagagga accccgggct 
tattggactg actggggaga aattccgaaa 
cgtgtagtat tggttaacac ttctcttggt 
gaaggcaaaa tatactgggg agatgccaaa 
ggcactggga gacgagtact agtggaagac 
ttgggtgact atgtttactg gactgactgg 
cgaagtgcag agagggaagt gatcatagat 
acaaatgttc atcgagtgat tggttccaac 
catctctgcc tctatagacc tcagggcctt 
atcagtgaca tgaagacctg cattgtccca 
gatatcagac gaatttctct ggaaacaaac 
gtcaaagaag cttctgcttt ggattttgat 
atatcactca agaccatcag cagagccttt 
gaattcggct tagattatcc agaaggcatg 
tgggcagaca caggaacgaa tcgaattgag 
gttttggtgt ggaaagacct agatagtccc 
tttatgtatt ggactgaatg gggtggaaaa 
agtgaacgta ctaccttagt tccaaatgtg 
gctaaaagga ggctttattg gacagacctg 
cttgggctca accgtgaagt tatagcagat 
taccaagatt atatctactg gacggactgg 
accagtggcc aaaaccgcac catcattcag 
gtctttcact catctcgaca gtcagggtgg 
tcccacctct gcttggctgt gccagttggg 
tctcttaatg ctgacaacag gacttgtagt 
aagagtgcca tcaaccgcat ggtgattgat 
atccacagcc ttcggaatgt ccgggccatt 
tggattgact cacgacaaaa catgatccga 
actgtggttg tgagctcagt tccgagtcag 
attgatattt acagccgcta catctactgg 
acaagattag atgggagatc agttggagtg 
gccattgtgg taaacccaga gaaagggtat 
cctaaaattg aacgggctgc tttggatggg 
ttaagtaaac caattgcttt agcccttgat 



attgtgttag atcccatggt tgggtacatg 
attgagcgag cagctctgga tggttctgac 
tggccaaatg gtttagcctt ggattatgat 
acagacaaga ttgaggttat gaatactgat 
aaaattcctc acatatttgg atttactttg 
cagaggcgta gcattgaaag agttcataaa 
cagctgcctg acctcatggg cctaaaggct 
ccctgtgctg aggaaaacgg gggatgtagc 
cgctgtgctt gccctattgg ctttgaactc 
gaggctttcc ttttgttttc acggagagca 
aataataatg tggctattcc actcactggt 
gtgacagaca accgaattta ttggactgat 
atgaatggca gtgcactgga acatgtggta 
gcagtagact ggcttgggaa gaacttgtac 
gtgtcaaagt tggatgggca gcaccgacaa 
agagctctcg cgttggaccc tgccgaagga 
cctaagatag acagagctgc aatggatgga 
gggcgggcaa acggcctaac tattgattat 
gacaccaact taatagaatc ttcaaatatg 
gacttgcctc atccttttgg cttaactcag 
agccgacgca gcattgagcg tgccaacaaa 
ggccatttgg attatgtgat ggacatcctc 
aatgaatgtg cttccagcaa tgggcactgc 
ggttttgttt gtggatgccc tgcccactac 
gctcctacga ctttcctgct cticagtcaa 
gaacaacaga gccccgacat catccttccc 
gactatgacc cactggacaa gcaactctat 
aaggcacaag aagatggcag ccagggcttt 
aacctggaaa tacaacccta tgacctcagc 
acttgtgagg ctaccaatgt cattaatgtg 
gtgctgaaag gcgagcagga cagacctcga 
atgtatttta ccaatcttca ggaaaggtct 
acagaacggg aggtcctctt tttcagtggc 
agcaggctgg gcaagctctt ttgggctgat 



1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 
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tcagatctcc ggcgaattga 
gactccaata tcttgcagcc 
gataaacagc agcaaatgat 
gtccaagctc gaattgccca 
gaatacagac agcacccttg 
aagggggatg gtactacaag 
ctatcatgtg gagaacctcc 
attgactgta tccctgtggc 
gatgaactca attgtcctgt 
attgatggtg ccctccgatg 
aactgtgaag tgctttgttt 
aagcacaaga agtgtgatca 
tatccgactg aagaaccagc 
attgtcacca tttttgtgtc 
cgtatgaagg gagatgggga 
gtgcctcttg gttatgtgcc 
cgaggtaaat caatgatcag 
gaccgagccc atgttacagg 
ttccctgcaa ttttgaaccc 
gaatttggat attcttcaaa 
agctaccggc actttgcacc 
tatgctccta gtcggagaat 
aactatgatt cagaacctgt 
gaggagaact atgaaagctg 
ctctacccac cgccaccctc 

<210> 40 
<211> 643 

<212> DNA 
<213> XENOPUS 

<400> 40 

cggattcacg gagtgtgttg 
gcagtaccaa tgcaccagcg 
caactgtcag gacaagtctg 
tcactgcggc aatggacaat 
cagtgacagc tcagatgagc 
caacaccatt ggctccatca 



Nonprovisional I p- 
aagcagtgat ctctcaggtg 

tgtgggactt actgtgtttg 

tgaaaaaatt gacatgacag 

gcttagtgac attcatgcag 

tgctcaggat aatggtggct 

gtgttcttgc cccatgcacc 

aacatgttct cctcagcagt 

ttggcggtgc gatgggttta 

atgctcagag tcccagttcc 

caatggagat gcaaactgcc 

aattgatcag ttccgctgtg 

taatgtggat tgcagtgaca 

accacaggcc accaatacag 

tggaactgta tactttatct 

aactatgact aatgactatg 

acacccaagt tctttgtcag 

ctccctcagt atcatggggg 

agcatcatca agtagttctt 

tccaccatcc ccagccacag 

cagtccttcc actcataggt 

ccccaccaca ccctgcagca 

gacctcagtg gcaacagcca 

gcccccacct cccacacccc 

cccaccttct ccatacacag 

tccctgtaca gactcctcct 



atcacagcga cgagcagaac 

gccagtgcat cgactcctct 

atgagaagaa ctgcaatgaa 

gcatcgggaa gcaccggcgt 

aagcttgcta tcccacagaa 

ttggagtgat cctcacagta 
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017.ST25.txt 
ctaaccggat agtattagaa 

aaaactggct ctattggatt 

gtcgagaggg tagaaccaaa 

taaaggagct gaaccttcaa 

gttcacatat ttgtcttgta 

tggttctact tcaagatgag 

ttacttgttt cacgggggaa 

ctgaatgtga agaccacagt 

agtgtgccag tgggcagtgt 

aggacaaatc agatgagaag 

ccaatggtca gtgcattgga 

agtcagatga actggattgt 

ttggttctgt tattggcgta 

gccagaggat gttgtgtcca 

tagttcatgg accagcttct 

gatctcttcc aggaatgtct 

gaagcagtgg acccccctat 

caagcaccaa aggcacttac 

agcgatcaca ttacactatg 

catacagcta caggccatat 

cagatgtttg tgacagtgac 

agggctatac cagtgacttg 

gaagccaata cttgtcagca 

agaggagcta ttctcatcac 

ga 



tgccccatgt gctcagacat 
ctacgctgta acggagagga 
gtctgtgcac ctgaccagtt 
tgtgatctca gccccgactg 
gaaccacctc ctccgtcgac 
tttgtggtag ggggggtgta 



3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4842 



60 

120 

180 

240 

300 

360 
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tttcatctgt cagcgagttt tgtgccgtcg catgaaaggc gatggagaga ccatgaccaa 420 

tgactatgtg gtgcatggac ctgcctcggt cccattggct tacgtcccgc acccgagctc 480 

cctcactgga tccttgcctg gtatgtcacg tggcaaatcc gttatcagca ctctcagcat 540 

tatggctgga agcagtgggc caccgtatga ccgggctcat gtcactggag cgtcatccag 600 

cagctcctcc agcaccaaag gaacttattt tccaccaatc tta 643 

<210> 41 

<211> 2892 

<212> DNA 
<213> HOMO SAPIENS 

<400> 41 

atgggcctcc ccgagccggg ccctctccgg cttctggcgc tgctgctgct gctgctgctg 60 
ctgctgctgc tgcggctcca gcatcttgcg gcggcagcgg ctgatccgct gctcggcggc 120 
caagggccgg ccaaggagtg cgaaaaggac caattccagt gccggaacga gcgctgcatc 180 
ccctctgtgt ggagatgcga cgaggacgat gactgcttag accacagcga cgaggacgac 240 
tgccccaaga agacctgtgc agacagtgac ttcacctgtg acaacggcca ctgcatccac 300 
gaacggtgga agtgtgacgg cgaggaggag tgtcctgatg gctccgatga gtccgaggcc 360 
acttgcacca agcaggtgtg tcctgcagag aagctgagct gtggacccac cagccacaag 420 
tgtgtacctg cctcgtggcg ctgcgacggg gagaaggact gcgagggtgg agcggatgag 480 
gccggctgtg ctaccttgtg cgccccgcac gagttccagt gcggcaaccg ctcgtgcctg 540 
gccgccgtgt tcgtgtgcga cggcgatgac gactgtggtg acggcagcga tgagcgcggc 600 
tgtgcagacc cggcctgcgg gccccgcgag ttccgctgcg gcggcgatgg cggcggcgcc 660 
tgcatcccgg agcgctgggt ctgcgaccgc cagtttgact gcgaggaccg ctcggacgag 720 
gcagccgagc tctgcggccg cccgggcccc ggggccacgt ccgcgcccgc cgcctgcgcc 780 
accgtctccc agttcgcctg ccgcagcggc gagtgcgtgc acctgggctg gcgctgcgac 840 
ggcgaccgcg actgcaaaga caaatcggac gaggccgact gcccactggg cacctgccgt 900 
ggggacgagt tccagtgtgg ggatgggaca tgtgtccttg caatcaagca ctgcaaccag 960 
gagcaggact gtccagatgg gagtgatgaa gctggctgcc tacaggggct gaacgagtgt 1020 
ctgcacaaca atggcggctg ctcacacatc tgcactgacc tcaagattgg ctttgaatgc 1080 
acgtgcccag caggcttcca gctcctggac cagaagacct gtggcgacat tgatgagtgc 1140 
aaggacccag atgcctgcag ccagatctgt gtcaattaca agggctattt taagtgtgag 1200 
tgctaccctg gctacgagat ggacctactg accaagaact gcaaggctgc tggtggaaag 1260 
agcccatccc taatcttcac caaccggtac gaggtgcgga ggatcgacct ggtgaagcgg 1320 
aactattcac gcctcatccc catgctcaag aatgtcgtgg cactagatgt ggaagttgcc 1380 
accaatcgca tctactggtg tgacctctcc taccgtaaga tctatagcgc ctacatggac 1440 
aaggccagtg acccgaaaga gcaggaggtc ctcattgacg agcagttgca ctctccagag 1500 
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ggcctggcag tggactgggt 
atctcagtgg ccacagttga 
gaaccccggg ccatcgctgt 
gaccaggcca agattgagaa 
gacaatattg aatggcccaa 
gtagactcca agctacacca 
ctgatctcct ccactgactt 
gtgttctgga cagacctgga 
gaaatctcca tcctggctga 
ctgaagcagc caagagctcc 
gaatacctgt gccttcctgc 
tgtcctgaca caatgtggct 
acctcaacta cgacgttagc 
cccgggacca ccgtccacag 
acagctgcag tcccaagctc 
ctaagccctg caaccagcaa 
tcaacagtca ctgccgctgt 
tgcatgagtg gatacctgat 
tttgacaacc cagtctacag 
gggagaactg ctcagattgg 
ctgtgggcag agccctgtct 
aaggagcttt ttgtcttgcc 
cctctttccg agctgcctgt 
ggactaccct ga 

<210> 42 
<211> 2142 

<212> DNA 
<213> MOUSE 

<400> 42 

atgctatcgg ccctccctct 
cggatcactt tcccacgttc 
ggcactttac agaggcctct 
gttatcctgg gcagcaagga 
tgtggctcag agcatttaat 
gccccttctg gccctttgca 
ggggccagag cacccatggg 



Nonprovisional ip- 
ccacaagcac atctactgga 

tggtggccgc cgacgcactc 

tgaccccctg cgagggttca 

atctgggctc aacggtgtgg 

cggaatcacc ctggatctgc 

actgtccagc attgacttca 

cctgagccac ccttttggga 

gaacgaggcc attttcagtg 

gaacctcaac aacccacatg 

agatgcctgt gagctgagtg 

tcctcagatc tccagccact 

gggtccagac atgaagaggt 

ttctaccatg acgaggacag 

atccacctac cagaaccaca 

agttagtgtc cccagggctc 

ccactcccag cactatgcaa 

tatcgggatc atcgtgccca 

ctggagaaac tggaagcgga 

gaaaacaaca gaagaagaag 

ccatgtctat cctgcagcaa 

tggggagacc agagaaccgg 

gggggaacca aggtcacagc 

cgtcaaatcc aagcgagtgg 



tcttttcctc ctcctcggag 

tgcttgtgag gcgcccccag 

aggccgggac agecgaagct 

tcagacagta actgtcaggt 

cctgcactcc cctctacagc 

gctaccaggg ggcaatgtca 

ccagggcttc ttgctgactt 
Page 71 



017.ST25.txt 
ctgactcggg caataagacc 

tcttcagccg taacctcagt 

tgtattggtc tgactggggg 

accggcaaac actggtgtca 

tgagccagcg cttgtactgg 

gtggaggcaa cagaaagacg 

tagctgtgtt tgaggacaag 

caaatcggct caatggcctg 

acattgtcat cttccatgag 

tccagcctaa tggaggctgt 

ctcccaagta cacatgtgcc 

gctaccgagc acctcaatct 

tacctgccac cacaagagcc 

gcacagagac accaagcctg 

ccagcatcag cccgtctacc 

atgaagacag taagatgggc 

tagtggtgat agccctcctg 

agaacaccaa aagcatgaat 

atgaagatga gctccatata 

tcagcagctt tgatcgccca 

aagacccagc ccctgccctc 

tgcaccaact cccgaagaac 

cattaagcct tgaagatgat 



gtgctctggc ccgcccagac 
cagtgctctc agaagtacaa 
cccctgccaa ctgcacctgg 
tccagaagct gcatctggcc 
caccaatctc cctgtgtgag 
ccattacata cagctatgct 
acagtcaaga ttggctactg 



1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2892 



60 

120 

180 

240 

300 

360 

420 
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tgcctgcaag aagaattcca gtgcctgaac caccgctgca ttccagctgc tcagcgctgt 480 

gatgggattg atgcctgcgg ggatggctca gacgaggcag gctgcagctc agatccattc 540 

cctaacctga acccagcccc cgcaccaact ctggcctgca atctcacctt ggaggacttt 600 

tatggggtct tttcttcccc tggatattca cacctggcct cagtctccca cccccagtcc 660 

tgcctgtggc tgctggaccc ccatgatggc cggaggctgg cagtgcgctt cacagccctg 720 

gacttgagtt acggagatgc agtgcatgtg tatgatggtg ctggaccccc cgagacccct 780 

cgactgctac gtagcctcac ccacttcagc aatggcaagg ctgtcactgt ggagaccctg 840 

tctggtcagg ctgttgtgtc ctaccacaca gttgcttgga gcagtggccg gggctttaat 900 

gctacctacc atgtccgggg ctactgttta ccttgggaca gaccctgtgg cttgggctct 960 

ggcctggggg ctagtgagaa cctaggtgag cgttgctata gcgaggcaca gcgctgtgat 1020 

ggctcatggg actgtgccga tggcacagat gaggagggtt gccctggctg cccaccaggg 1080 

cacttcccct gtggagctgc aggcacccct ggtgccacag cctgctacct gcctgctgac 1140 

cgctgcaact accagacgtt ctgcgccgat ggagcggatg agaggcgctg ccggcattgc 1200 

cagcccggca acttccggtg ccgggatgag aagtgtgtgt atgagacatg ggtgtgtgat 1260 

gggcagccag actgtactga cggcagtgat gagtgggact gctcctacgc cctgccccga 1320 

aaagtcatca cagcagcagt cattggcagc ctggtgtgtg gcctgttgct ggtcatcgct 1380 

ctcggctgca cctgcaaact ctatgccatc cgcacccagg aatacagcat ctttgccccg 1440 

ctctcccgga tggaggctga gattgtgcag caacaggcac ccccttccta tgggcagctc 1500 

attgcccagg gtgccatccc gcctgtggaa gacttcccca cagagaaccc taacgataac 1560 

tctgtgctgg gaaacctacg ttctctgctt cagatcttac gccaggatat gactccaggt 1620 

ggcacttcag ggggccgccg tcgccagcgt ggacgctccg tccgccgtct ggttcgccgt 1680 

ctccgtcgtt ggggcctgct tcctcgaact aataccccag ctcgggcccc tgaaaccaga 1740 

tcccaggtca caccctctg t tccctctgag gccctggatg acagcacagg ccatgcctgt 1800 

gagggtgggg cagtaggggg gcaagatggg gagcaggctc ctccactgcc catcaagacc 1860 

cccatcccaa ccccaagcac acttcctgcc cttgctactg tctctgagac cccagggcca 1920 

ctaccctcag tgcctgtaga atcatcactg ttgtctggag ttgtccaggt cctacgaggc 1980 

cgcctcctac ccagcctgtg gt ccccaggc cccacttgga cccaaactgg aactcacaca 2040 

acagtcctgt cccca gagga tgaggacgat gtattgttat tgccactggc tgagccagaa 2100 

gtctgggtgg tggaggcaga ggatgaacca ttgcttgcct ga 2142 

<210> 43 
<211> 2142 
<212> DNA 
<213> MOUSE 

<400> 43 

atgctatcgg ccctccctct tcttttcctc ctcctcggag gtgctctggc ccgcccagac 60 
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Nonprovisi'onal ip-017.ST25.txt 

cggatcactt tcccacgttc tgcttgtgag gcgcccccag ctgtgctctc agaagtacaa 120 

ggcactttac agaggcctct aggccgggac agccgaagct cccctgccaa ctgcacctgg 180 

gttatcctgg gcagcaagga tcagacagta actgtcaggt tccagaagct gcatctggcc 240 

tgtggctcag agcatttaat cctgcactcc cctctacagc caccaatctc cctgtgtgag 300 

gccccttctg gccctttgca gctaccaggg ggcaatgtca ccattacata cagctatgct 360 

ggggccagag cacccatggg ccagggcttc ttgctgactt acagtcaaga ttggctactg 420 

tgcctgcaag aagaattcca gtgcctgaac caccgctgca ttccagctgc tcagcgctgt 480 

gatgggattg atgcctgcgg ggatggctca gacgaggcag gctgcagctc agatccattc 540 

cctaacctga acccagcccc cgcaccaact ctggcctgca atctcacctt ggaggacttt 600 

tatggggtct tttcttcccc tggatattca cacctggcct cagtctccca cccccagtcc 660 

tgcctgtggc tgctggaccc ccatgatggc cggaggctgg cagtgcgctt cacagccctg 720 

gacttgagtt acggagatgc agtgcatgtg tatgatggtg ctggaccccc cgagacccct 780 

cgactgctac gtagcctcac ccacttcagc aatggcaagg ctgtcactgt ggagaccctg 840 

tctggtcagg ctgttgtgtc ctaccacaca gttgcttgga gcagtggccg gggctttaat 900 

gctacctacc atgtccgggg ctactgttta ccttgggaca gaccctgtgg cttgggctct 960 

ggcctggggg ctagtgagaa cctaggtgag cgttgctata gcgaggcaca gcgctgtgat 1020 

ggctcatggg actgtgccga tggcacagat gaggagggtt gccctggctg cccaccaggg 1080 

cacttcccct gtggagctgc aggcacccct ggtgccacag cctgctacct gcctgctgac 1140 

cgctgcaact accagacgtt ctgcgccgat ggagcggatg agaggcgctg ccggcattgc 1200 

cagcccggca acttccggtg ccgggatgag aagtgtgtgt atgagacatg ggtgtgtgat 1260 

gggcagccag actgtactga cggcagtgat gagtgggact gctcctacgc cctgccccga 1320 

aaagtcatca cagcagcagt cattggcagc ctggtgtgtg gcctgttgct ggtcatcgct 1380 

ctcggctgca cctgcaaact ctatgccatc cgcacccagg aatacagcat ctttgccccg 1440 

ctctcccgga tggaggctga gattgtgcag caacaggcac ccccttccta tgggcagctc 1500 

attgcccagg gtgccatccc gcctgtggaa gacttcccca cagagaaccc taacgataac 1560 

tctgtgctgg gaaacctacg ttctctgctt cagatcttac gccaggatat gactccaggt 1620 

ggtacttcag ggggccgccg tcgccagcgt ggacgctcca tccgccgtct ggttcgccgt 1680 

ctccgtcgtt ggggcctgct tcctcgaact aataccccag ctcgggcccc tgagaccaga 1740 

tcccaggtca caccctctgt tccctctgag gccctggatg acagcacagg ccaagcctgt 1800 

gagggtgggg cagtaggggg gcaagatggg gagcaggctc ctccactgcc catcaagacc 1860 

cccatcccaa ccccaagcac acttcctgcc cttgctactg tctctgagcc cccagggcca 1920 

ctaccctcag tgcctgtaga atcatcactg ttgtctggag ttgtccaggt cctacgaggc 1980 

cgcctcctac ccagcctgtg gtccccaggc cccacttgga cccaaactgg aactcacaca 2040 

acagtcctgt ccccagagga tgaggacgat gtattgttat tgccactggc tgagccagaa 2100 
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gtctgggtgg tggaggcaga ggatgaacca ttgcttgcct ga 2142 

<210> 44 

<211> 6645 

<212> DNA 
<213> HOMO SAPIENS 

<400> 44 

atggcgacac ggagcagcag gagggagtcg cgactcccgt tcctattcac cctggtcgca 60 

ctgctgccgc ccggagctct ctgcgaagtc tggacgcaga ggctgcacgg cggcagcgcg 120 

cccttgcccc aggaccgggg cttcctcgtg gtgcagggcg acccgcgcga gctgcggctg 180 

tgggcgcgcg gggatgccag gggggcgagc cgcgcggacg agaagccgct ccggaggaaa 240 

cggagcgctg ccctgcagcc cgagcccatc aaggtgtacg gacaggttag tctgaatgat 300 

tcccacaatc agatggtggt gcactgggct ggagagaaaa gcaacgtgat cgtggccttg 360 

gcccgagata gcctggcatt ggcgaggccc aagagcagtg atgtgtacgt gtcttacgac 420 

tatggaaaat cattcaagaa aatttcagac aagttaaact ttggcttggg aaataggagt 480 

gaagctgtta tcgcccagtt ctaccacagc cctgcggaca acaagcggta catctttgca 540 

gacgcttatg cccagtacct ctggatcacg tttgacttct gcaacactct tcaaggcttt 600 

tccatcccat ttcgggcagc tgatctcctc ctacacagta aggcctccaa ccttctcttg 660 

ggctttgaca ggtcccaccc caacaagcag ctgtggaagt cagatgactt tggccagacc 720 

tggatcatga ttcaggaaca tgtcaagtcc ttttcttggg gaattgatcc ctatgacaaa 780 

ccaaatacca tctacattga acgacacgaa ccctctggct actccactgt cttccgaagt 840 

acagatttct tccagtcccg ggaaaaccag gaagtgatcc ttgaggaagt gagagatttt 900 

cagcttcggg acaagtacat gtttgctaca aaggtggtgc atctcttggg cagtgaacag 960 

cagtcttctg tccagctctg ggtctccttt ggccggaagc ccatgagagc agcccagttt 1020 

gtcacaagac atcctattaa tgaatattac atcgcagatg cctccgagga ccaggtgttt 1080 

gtgtgtgtca gccacagtaa caaccgcacc aatttataca tctcagaggc agaggggctg 1140 

aagttctccc tgtccttgga gaacgtgctc tattacagcc caggaggggc cggcagtgac 1200 

accttggtga ggtattttgc aaatgaacca tttgctgact tccaccgagt ggaaggattg 1260 

caaggagtct acattgctac tctgattaat ggttctatga atgaggagaa catgagatcg 1320 

gtcatcacct ttgacaaagg gggaacctgg gagtttcttc aggctccagc cttcacggga 1380 

tatggagaga aaatcaattg tgagctttcc cagggctgtt cccttcatct ggctcagcgc 1440 

ctcagtcagc tcctcaacct ccagctccgg agaatgccca tcctgtccaa ggagtcggct 1500 

ccaggcctca tcatcgccac tggctcagtg ggaaagaact tggctagcaa gacaaacgtg 1560 

tacatctcta gcagtgctgg agccaggtgg cgagaggcac ttcctggacc tcactactac 1620 

acatggggag accacggcgg aatcatcacg gccattgccc agggcatgga aaccaacgag 1680 

ctaaaataca gtaccaatga aggggagacc tggaaaacat tcatcttctc tgagaagcca 1740 

gtgtttgtgt atggcctcct cacagaacct ggggagaaga gcactgtctt caccatcttt 1800 
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ggctcgaaca aagagaatgt 
ttgggagttc cctgcacaga 
aatgagtgtt tgctgggaca 
ttcaatggag aggactttga 
gactatgagt gtgacttcgg 
ccagatccgg aattttctgg 
acttacagga gaacgagagg 
gttgaagcgc gactggaagg 
attctgtatg ctgtgaggaa 
cagttgcctc tcaccgggct 
tgtttgtatt ggtccgacct 
acagggcaag aggtgatcat 
cccctcagcc agctgcttta 
ccagatggcg acttccgact 
ctggtcctcg tgccccaaga 
gggatttatc ggagcaatat 
aagtggccca atggcatctc 
gagtgcatag agcggatcac 
ccgcacccct atgccattgc 
ctcagcatat tccgagcttc 
ctcacggggc tcatggacat 
tgtgtgccca ggccatgcag 
aggtgtccag aggatgtgtc 
cctcagggct atcagctcaa 
aaccagtatc gctgcagcaa 
aacgactgtg gagacatgag 
acccagtttc gttgccagga 
gaggatgact gtggagacaa 
gacgagtaca actgcagttc 
aacgactgca gggactggtc 
gcctccaact tccagtgccg 
gatacggact gccaggatgg 
ggattccgct gcccaaacgg 
gattgctctg atggctccga 



Nonprovisional IP- 

ccacagctgg ctgatcctcc 

gaatgactac aagctgtggt 

caagactgtt ttcaaacggc 

caggccggtg gtcgtgtcca 

tttcaagatg agtgaagatt 

aaagtcatac tcccctcctg 

ctaccggaag atttctgggg 

agagctggtc ccctgtcccc 

atccatctac cgctatgacc 

acgggcagca gtggccctgg 

ggccttggac gtcatc cage 

caattctggc ctggagacag 

ctgggtagat gcaggcttca 

cacaatcgtc aattcctctg 

gggggtgatg ttctggacag 

ggatggttct gctgcctatc 

tgtggacgac cagtggattt 

gttcagtggc cagcagcgct 

tgtettraag aatgaaatct 

caaatacagt gggtcccaga 

gaagattttc tacaag ggga 

cctgctgtgc ctgcccaagg 

cagcagtgtg cttccatcag 

gaacaatacc tgtgtcaaag 

cgggaactgt atcaacagca 

egatgagaga aactgcccta 

gtctgggact tgtatcccac 

cagtgatgaa agtcattgtg 

cggcatgtgc atccgctcct 

tgatgaagee aactgtaccg 

aaacgggcac tgcatccccc 

ttccgatgag gatccagtca 

cacttgcatc ccatccagca 

tgaacag cac tgcgagcccc 
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aggtcaatgc cacggatgcc 
caccatctga tgagcggggg 
ggacccccca tgccacatgc 
actgctcctg cacccgggag 
tgteattaga ggtttgtgtt 
tgccttgccc tgtgggttct 
acacttgtag eggaggagat 
tggeagaaga gaacgagttc 
tggcctcggg agccaccgag 
actttgacta tgagcacaac 
gcctctgttt gaatggaagc 
tagaagettt ggcttttgaa 
aaaagattga ggtagctaat 
tgettgateg tcccagggct 
actggggaga cctgaagcct 
acctggtgtc tgaggatgtg 
actggacgga tgcctacctg 
ctgtcattct ggacaacctc 
actgggatga ctggtcacag 
tggagattet ggcaaaccag 
agaacactgg aagcaatgcc 
ccaacaacag tagaagctgc 
gggacctgat gtgtgactgc 
aagagaacac ctgtcttcgc 
tttggtggtg tgactttgac 
ccaccatctg tgacctggac 
tgtcctataa atgtgacctt 
aaatgcacca gtgccggagt 
cctgggtatg tgacggggac 
ccatctatca cacctgtgag 
agcggtgggc gtgtgacggg 
actgtgagaa gaagtgcaat 
aacattgtga tggtctgcgt 
tctgtacgca cttcatggac 



1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 
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tttgtgtgta agaaccgcca gcagtgcctg ttccactcca tggtctgtga cggaatcatc 3900 
cagtgccgcg acgggtccga tgaggatgcg gcgtttgcag gatgctccca agatcctgag 3960 
ttccacaagg tatgtgatga gttcggtttc cagtgtcaga atggagtgtg catcagtttg 4020 
atttggaagt gcgacgggat ggatgattgc ggcgattatt ctgatgaagc caactgcgaa 4080 
aaccccacag aagccccaaa ctgctcccgc tacttccagt ttcggtgtga gaatggccac 4140 
tgcatcccca acagatggaa atgtgacagg gagaacgact gtggggactg gtctgatgag 4200 
aaggattgtg gagattcaca tattcttccc ttctcgactc ctgggccctc cacgtgtctg 4260 
cccaattact accgctgcag cagtgggacc tgcgtgatgg acacctgggt gtgcgacggg 4320 
taccgagatt gtgcagatgg ctctgacgag gaagcctgcc ccttgcttgc aaacgtcact 4380 
gctgcctcca ctcccaccca acttgggcga tgtgaccgat ttgagttcga atgccaccaa 4440 
ccgaagacgt gtattcccaa ctggaagcgc tgtgacggcc accaagattg ccaggatggc 4500 
cgggacgagg ccaattgccc cacacacagc accttgactt gcatgagcag ggagttccag 4560 
tgcgaggacg gggaggcctg cattgtgctc tcggagcgct gcgacggctt cctggactgc 4620 
tcggacgaga gcgatgaaaa ggcctgcagt gatgagttga ctgtgtacaa agtacagaat 4680 
cttcagtgga cagctgactt ctctggggat gtgactttga cctggatgag gcccaaaaaa 4740 
atgccctctg cttcttgtgt atataatgtc tactacaggg tggttggaga gagcatatgg 4800 
aagactctgg agacccacag caataagaca aacactgtat taaaagtctt gaaaccagat 4860 
accacgtatc aggttaaagt acaggttcag tgtctcagca aggcacacaa caccaatgac 4920 
tttgtgaccc tgaggacccc agagggattg ccagatgccc ctcgaaatct ccagctgtca 4980 
ctccccaggg aagcagaagg tgtgattgta ggccactggg ctcctcccat ccacacccat 5040 
ggcctcatcc gtgagtacat tgtagaatac agcaggagtg gttccaagat gtgggcctcc 5100 
cagagggctg ctagtaactt tacagaaatc aagaacttat tggtcaacac tctatacacc 5160 
gtcagagtgg ctgcggtgac tagtcgtgga ataggaaact ggagcgattc taaatccatt 5220 



accaccataa aaggaaaagt gatcccacca ccagatatcc acattgacag ctatggtgaa 5280 

aattatctaa g cttcaccct gaccatggag agtgatatca aggtgaatgg ctatgtggtg 5340 

aaccttttct gggcatttga cacccacaag caagagagga gaactttgaa cttccgagga 5400 

agcatattgt cacacaaagt tggcaatctg acagctcata catcctatga gatttctgcc 5460 

tgggccaaga ctgacttggg ggatagccct ctggcatttg agcatgttat gaccagaggg 5520 

gttcgcccac ctgcacctag cctcaaggcc aaagccatca accagactgc agtggaatgt 5580 

acctggaccg gcccccggaa tgtggtttat ggtattttct atgccacgtc ctttcttgac 5640 

ctctatcgca acccgaagag cttgactact tcactccaca acaagacggt cattgtcagt 5700 

aaggatgagc agtatttgtt tctggtccgt gtagtggtac cctaccaggg gccatcctct 5760 

gactacgttg tagtgaagat gatcccggac agcaggcttc caccccgtca cctgcatgtg 5820 

gttcatacgg gcaaaacctc cgtggtcatc aagtgggaat caccgtatga ctctcctgac 5880 
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caggacttgt tgtatgcaat tgcagtcaaa gatctcataa gaaagactga caggagctac 
aaagtaaaat cccgtaacag cactgtggaa tacaccctta acaagttgga gcctggcggg 
aaataccaca tcattgtcca actggggaac atgagcaaag attccagcat aaaaattacc 
acagtttcat tatcagcacc tgatgcctta aaaatcataa cagaaaatga tcatgttctt 
ctgttttgga aaagcctggc tttaaaggaa aagcatttta atgaaagcag gggctatgag 
atacacatgt ttgatagtgc catgaatatc acagcttacc ttgggaatac tactgacaat 
ttctttaaaa tttccaacct gaagatgggt cataattaca cgttcaccgt ccaagcaaga 
tgcctttttg gcaaccagat ctgtggggag cctgccatcc tgctgtacga tgagctgggg 
tctggtgcag atgcatctgc aacgcaggct gccagatcta cggatgttgc tgctgtggtg 
gtgcccatct tattcctgat actgctgagc ctgggggtgg ggtttgccat cctgtacacg 
aagcaccgga ggctgcagag cagcttcacc gccttcgcca acagccacta cagctccagg 
ctggggtccg caatcttctc ctctggggat gacctggggg aagatgatga agatgcccct 
atgataactg gattttcaga tgacgtcccc atggtgatag cctga 



<2 10> 45 

< 211 > 206 
<212> PRT 
<213> MOUSE 



< 220 > 

< 221 > misc__feature 
< 222 > (95) . . (95) 

< 223 > xaa can be any naturally occurring amino acid 
< 220 > 

< 22 l> misc_feature 
< 222 > ( 128 ).. ( 128 ) 

< 223 > xaa can be any naturally occurring amino acid 
<400> 45 

Met Leu Pro pro Ala lie His Leu Ser Leu lie pro Leu Leu Cys lie 
1 5 10 15 



Leu Met Arg Asn Cys Leu Ala Phe Lys Asn Asp Ala Thr Glu lie Leu 
20 25 30 



Tyr ser His val Val Lys pro val Pro Ala His pro ser Ser Asn Ser 
35 40 45 



Thr Leu Asn Gin Ala Arg Asn Gly Gly Arg His Phe ser ser Thr Gly 
50 55 60 



Leu Asp Arg Asn Ser Arg Val Gin Val Gly cys Arg Glu Leu Arg Ser 
65 70 75 80 



Thr Lys Tyr lie Ser Asp Gly Gin Cys Thr Ser lie Ser Pro xaa Lys 
85 90 95 7 
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Glu Leu Val cys Ala Gly Glu Cys Leu Pro Leu Pro Val Leu Pro Asn 
100 105 110 

Trp lie Gly Gly Gly Tyr Gly Thr Lys Tyr Trp Ser Arg Arg ser xaa 
115 120 125 

Gin Glu Trp Arg cys Val Asn Asp Lys Thr Arg Thr Gin Arg lie Gin 
130 135 140 

Leu Gin Cys Gin Asp Gly Ser Thr Arg Thr Tyr Lys lie Thr Val val 

145 150 155 160 

Thr Ala Cys Lys cys Lys Arg Tyr Thr Arg Gin His Asn Glu Ser Ser 

165 170 175 

His Asn Phe Glu Ser Val Ser Pro Ala Lys Pro Ala Gin His His Arg 
180 185 190 

Glu Arg Lys Arg Ala Ser Lys Ser Ser Lys His Ser Leu Ser 
195 200 205 

<210> 46 

< 211 > 211 
<212> PRT 
<213> MOUSE 

<400> 46 

Met Gin Pro Ser Leu Ala Pro Cys Leu lie Cys Leu Leu Val His Ala 
15 10 15 

Ala Phe Cys Ala Val Glu Gly Gin Gly Trp Gin Ala Phe Arg Asn Asp 
20 25 30 

Ala Thr Glu val lie Pro Gly Leu Gly Glu Tyr Pro Glu Pro Pro Pro 
35 40 45 

Glu Asn Asn Gin Thr Met Asn Arg Ala Glu Asn Gly Gly Arg Pro Pro 
50 55 60 

His His Pro Tyr Asp Ala Lys Gly Val ser Glu Tyr ser cys Arg Glu 

65 70 75 80 

Leu His Tyr Thr Arg Phe Leu Thr Asp Gly pro Cys Arg Ser Ala Lys 

85 90 95 

Pro val Thr Glu Leu val cys Ser Gly Gin Cys Gly Pro Ala Arq Leu 
100 105 110 



Leu Pro Asn Ala lie Gly Arg val Lys Trp Trp Arg pro Asn Gly Pro 
115 120 125 
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Asp Phe Arg cys lie Pro Asp Arg Tyr Arg Ala Gin Arg val Gin Leu 
130 135 140 



Leu Cys Pro Gly Gly Ala Ala Pro Arg ser Arg Lys Val Arg Leu Val 
145 150 155 160 



Ala Ser Cys Lys Cys Lys Arg Leu Thr Arg Phe His Asn Gin Ser Glu 
165 170 175 



Leu Lys Asp Phe Gly Pro Glu Thr Ala Arg Pro Gin Lys Gly Arg Lys 
180 185 190 



Pro Arg pro Gly Ala Arg Gly Ala Lys Ala Asn Gin Ala Glu Leu Glu 
195 200 205 



Asn Ala Tyr 
210 



<210> 47 

< 211 > 211 
<212> PRT 
<213> MOUSE 

<400> 47 

Met Gin Pro ser Leu Ala Pro cys Leu lie cys Leu Leu val His Ala 
1 5 10 15 



Ala Phe cys Ala val Glu Gly Gin Gly Trp Gin Ala Phe Arg Asn Asp 
20 25 30 



Ala Thr Glu val lie Pro Gly Leu Gly Glu Tyr pro Glu Pro Pro pro 
35 40 45 



Glu Asn Asn Gin Thr Met Asn Arg Ala Glu Asn Gly Gly Arg pro Pro 
50 55 60 



His His pro Tyr Asp Ala Lys Asp val Ser Glu Tyr ser cys Arg Glu 
65 70 75 80 



Leu His Tyr Thr Arg Phe Leu Thr Asp Gly Pro Cys Arg Ser Ala Lys 
85 90 95 



Pro Val Thr Glu Leu Val Cys Ser Gly Gin Cys Gly Pro Ala Arg Leu 
100 105 ■ 110 



Leu Pro Asn Ala lie Gly Arg val Lys Trp Trp Arg pro Asn Gly Pro 
115 120 125 



Asp Phe Arg cys lie Pro Asp Arg Tyr Arg Ala Gin Arg Val Gin Leu 
130 135 140 



Page 78 




WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017. ST25.txt 

Leu cys Pro Gly Gly Ala Ala pro Arg ser Arg Lys Val Arg Leu val 

145 150 155 160 

Ala ser cys Lys Cys Lys Arg Leu Thr Arg Phe His Asn Gin ser Glu 

165 170 175 

Leu Lys Asp Phe Gly pro Glu Thr Ala Arg pro Gin Lys Gly Arg Lvs 
180 185 190 

Pro Arg Pro Gly Ala Arg Gly Ala Lys Ala Asn Gin Ala Glu Leu Glu 
195 200 205 

Asn Ala Tyr 
210 



<210> 48 
< 211 > 211 
<212> PRT 
<213> MOUSE 



<400> 48 

Met Gin Pro Ser Leu Ala Pro Cys Leu He Cys Leu Leu Val His Ala 
1 5 m 15 



Ala Phe Cys Ala Val Glu Gly Gin Gly Trp Gin Ala Phe Arg Asn Asp 
20 25 30 

Ala Thr Glu Val lie Pro Gly Leu Gly Glu Tyr Pro Glu Pro Pro Pro 
35 40 45 

Glu Asn Asn Gin Thr Met Asn Arg Ala Glu Asn Gly Gly Arg Pro Pro 
50 55 60 



His His Pro Tyr Asp Ala Lys Gly Val Ser Glu Tyr ser cys Arg Glu 



70 



75 



80 



Leu His Tyr Thr Arg Phe Leu Thr Asp Gly Pro cys Arg Ser Ala Lys 
85 90 95 

Pro val Thr Glu Leu Val Cys Ser Gly Gin Cys Gly Pro Ala Arg Leu 
1Q 0 105 110 



Leu Pro Asn Ala lie Gly Arg val Lys Trp Trp Arg Pro Asn Gly Pro 



120 



125 



Asp Phe Arg Cys He Pro Asp Arg Tyr Arg Ala Gin Arg val Gin Leu 
130 135 140 



Leu cys pro Gly Gly Ala Ala Pro Arg Ser Arg Lys val Arg Leu val 



150 



155 



160 



Ala Ser cys Lys cys Lys Arg Leu Thr Arg Phe His Asn Gin ser Glu 
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165 170 175 



Leu Lys Asp Phe Gly Pro Glu Thr Ala Arg Pro Gin Lys Gly Arg Lys 
180 185 190 



Pro Arg Pro Gly Ala Arg Gly Ala Lys Ala Asn Gin Ala Glu Leu Glu 
195 200 205 



Asn Ala Tyr 
210 



<210> 49 

<211> 205 

<212> PRT 
<213> MOUSE 



<400> 49 



Met 


Gin 


Pro 


Ser 


Leu 


Ala 


Pro 


Cys 


Leu 


lie 


Cys 


Leu 


Leu 


Val 


His 


Ala 


1 








5 








10 








15 




Ala 


Phe 


Cys 


Ala 


Val 


Glu 


Gly 


Gin 


Gly 


Trp 


Gin 


Ala 


Phe 


Arg 


Asn 


Asp 








20 










25 










30 




Ala 


Thr 


Glu 


Val 


lie 


Pro 


Gly 


Leu 


Gly 


Glu 


Tyr 


Pro 


Glu 


Pro 


Thr 


Pro 






35 








40 






45 








Glu 


Asn 


Asn 


Gin 


Thr 


Met 


Asn 


Arg 


Ala 


Glu 


Asn 


Gly 


Gly 


Arg 


Pro 


Pro 




50 










55 








60 






His 


His 


Pro 


Tyr 


Asp 


Ala 


Lys 


Asp 


Val 


Ser 


Glu 


Tyr 


ser 


Cys 


Arg 


Glu 


65 










70 










75 






80 


Leu 


His 


Tyr 


Thr 


Arg 


Phe 


Leu 


Thr 


Asp 


Gly 


Pro 


cys 


Arg 


Ser 


Ala 


Lys 










85 










90 








95 


Pro 


Val 


Thr 


Glu 


Leu 


val 


cys 


ser 


Gly 


Gin 


cys 


Gly 


pro 


Ala 


Arg 


Leu 








100 










105 






110 




Leu 


Pro 


Asn 


Ala 


lie 


Gly 


Arg 


Val 


Lys 


Trp 


Trp 


Arg 


Pro 


Asn 


Gly 


Pro 






115 










120 






125 






Asp 


Phe 


Arg 


cys 


lie 


pro 


Asp 


Arg 


Tyr 


Arg 


Ala 


Gin 


Arg 


val 


Gin 


Leu 




130 










135 






140 








Leu 


Cys 


Pro 


Gly 


Gly 


Ala 


Ala 


pro 


Arg 


Ser 


Arg 


Lys 


val 


Arg 


Leu 


val 


145 










150 










155 






160 


Ala 


Ser 


Cys 


Lys 


Cys 


Lys 


Arg 


pro 


Thr 


Arg 


Phe 


His 


Asn 


Gin 


ser 


Glu 










165 








170 










175 




Leu 


Lys 


Asp 


Phe 


Gly 


Pro 


Glu 


Thr 


Ala 


Arg 


Pro 


Gin 


Lys 


Gly 


Arg 


Lys 








180 










185 








190 
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Pro Arg Pro Gly Ala Arg Gly Ala Lys Ala Asn Gin Ala 
195 200 205 



<210> 


50 


<211> 


213 


<212> 


PRT 


<213> 


HOMO SAPIENS 


<400> 


50 



Met Gin Leu Pro Leu Ala Leu Cys Leu Val Cys Leu Leu Val His Thr 
1 5 10 15 



Ala Phe Arg Val Val Glu Gly Gin Gly Trp Gin Ala Phe Lys Asn Asp 
20 25 30 



Ala Thr Glu rle lie Pro Glu Leu Gly Glu Tyr Pro Glu Pro Pro Pro 
35 40 45 



Glu Leu Glu Asn Asn Lys Thr Met Asn Arg Ala Glu Asn Gly Gly Arg 
50 55 60 



pro Pro His His Pro Phe Glu Thr Lys Asp Val ser Glu Tyr Ser Cys 
65 70 75 80 



Arg Glu Leu His Phe Thr Arg Tyr Val Thr Asp Gly Pro Cys Arg Ser 
85 90 95 



Ala Lys Pro Val Thr Glu Leu Val Cys Ser Gly Gin Cys Gly Pro Ala 
100 105 110 



Arg Leu Leii pro Asn Ala lie Gly Arg Gly Lys Trp Trp Arg Pro Ser 
115 120 125 



Gly Pro Asp Phe Arg Cys lie Pro Asp Arg Tyr Arg Ala Gin Arg Val 
130 135 140 



Gin Leu Leu Cys Pro Gly Gly Glu Ala Pro Arg Ala Arg Lys Val Ara 
145 150 155 160 



Leu val Ala ser Cys Lys cys Lys Arg Leu Thr Arg Phe His Asn Gin 
165 170 175 



ser Glu Leu Lys Asp Phe Gly Thr Glu Ala Ala Arg pro Gin Lys Gly 
180 185 190 



Arg Lys pro Arg Pro Arg Ala Arg ser Ala Lys Ala Asn Gin Ala Glu 
195 200 205 



Leu Glu Asn Ala Tyr 
210 
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<210> 


51 


<211> 


213 


<212> 


PRT 


<213> 


HOMO SAPIENS 


<400> 


51 



Met Gin Leu pro Leu Ala Leu Cys Leu Val cys Leu Leu Val His Thr 
15 10 15 



Ala Phe Arg val Val Glu Gly Gin Gly Trp Gin Ala Phe Lys Asn Asp 
20 25 30 



Ala Thr Glu He lie Pro Glu Leu Gly Glu Tyr pro Glu Pro Pro Pro 
35 40 45 



Glu Leu Glu Asn Asn Lys Thr Met Asn Arg Ala Glu Asn Gly Gly Arg 
50 55 60 



pro pro His His Pro phe Glu Thr Lys Gly val ser Glu Tyr ser Cys 
65 70 75 80 



Arg Glu Leu His Phe Thr Arg Tyr val Thr Asp Gly pro Cys Arg Ser 
85 90 95 



Ala Lys Pro val Thr Glu Leu Val cys Ser Gly Gin cys Gly Pro Ala 
100 105 110 



Arg Leu Leu pro Asn Ala lie Gly Arg Gly Lys Trp Trp Arq pro Ser 
115 120 125 



Gly Pro Asp ; Phe Arg Cys lie Pro Asp Arg Tyr Arg Ala Gin Arg Val 
130 135 140 



Gin Leu Leu cys Pro Gly Gly Glu Ala Pro Arg Ala Arg Lys val Arq 
145 150 155 160 



Leu Val Ala Ser Cys Lys Cys Lys Arg Leu Thr Arg Phe His Asn Gin 
165 170 175 



Ser Glu Leu Lys Asp Phe Gly Thr Glu Ala Ala Arg Pro Gin Lys Gly 
180 185 190 



Arg Lys Pro Arg Pro Arg Ala Arg Ser Ala Lys Ala Asn Gin Ala Glu 
195 200 205 



Leu Glu Asn Ala Tyr 
210 



<210> 52 

<211> 206 
<21 2> PRT 
<213> CHICK 
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<400> 52 

Met Leu Leu ser Ala lie His Phe Tyr Gly Leu Leu Leu Ala cys Thr 
1 5 10 15 



Phe Thr Arg ser Tyr ser Ala Phe Lys Asn Asp Ala Thr Glu lie Leu 
20 25 30 



Tyr ser His val val Lys Pro Ala pro Ala ser pro ser ser Asn ser 
35 40 45 



Thr Leu Asn Gin Ala Arg Asn Gly Gly Arg His Tyr Ala Gly Thr Gly 
50 55 60 



ser Asp Arg Asn Asn Arg Val Gin Val Gly Cys Arg Glu Leu Arg Ser 
65 70 75 80 



Thr Lys Tyr lie ser Asp Gly Gin cys Thr ser lie Asn Pro Leu Lys 
85 90 95 



Glu Leu Val Cys Ala Gly Glu Cys Leu Pro Leu Pro Leu Leu Pro Asn 
100 105 110 



Trp lie Gly Gly Gly Tyr Gly Thr Lys Tyr Trp Ser Arg Arg Ser Ser 
115 120 125 



Gin Glu Trp Arg cys Val Asn Asp Lys Thr Arg Thr Gin Arg lie Gin 
130 135 140 



Leu Gin Cys Gin Asp Gly Ser lie Arg Thr Tyr Lys lie Thr Val Val 
145 150 155 160 



Thr Ala Cys Lys cys Lys Arg Tyr Thr Arg Gin His Asn Glu Ser Ser 
165 170 175 



His Asn Phe Glu Gly Thr ser Gin Ala Lys Pro Val Gin His His Lys 
180 185 190 



Glu Arg Lys Arg Ala ser Lys ser Ser Lys His ser Thr ser 
195 200 205 



<210> 53 

<211> 213 

<212> PRT 
<213> RAT 

<400> 53 

Met Gin Leu ser Leu Ala Pro Cys Leu Ala cys Leu Leu Val His Ala 
15 10 15 



Ala Phe val Ala val Glu Ser Gin Gly Trp Gin Ala Phe Lys Asn Asp 
20 25 30 
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Ala Thr Glu lie lie Pro Gly Leu Arg Glu Tyr Pro Glu Pro Pro Gin 
35 40 45 



Glu Leu Glu Asn Asn Gin Thr Met Asn Arg Ala Glu Asn Gly Gly Arg 
50 55 60 



Pro Pro His His pro Tyr Asp Thr Lys Asp Val Ser Glu Tyr Ser Cys 
65 70 75 80 



Arg Glu Leu His Tyr Thr Arg Phe val Thr Asp Gly Pro Cys Arg Ser 
85 90 95 



Ala Lys Pro val Thr Glu Leu Val cys Ser Gly Gin Cys Gly Pro Ala 
100 105 110 



Arg Leu Leu pro Asn Ala lie Gly Arg val Lys Trp Trp Arg Pro Asn 
115 120 125 

I ' 

Gly Pro Asp Phe Arg cys lie Pro Asp Arg Tyr Arg Ala Gin Arg val 
130 135 140 



Gin Leu Leu Cys Pro Gly Gly Ala Ala Pro Arg Ser Arg Lys val Arg 
145 150 155 160 



Leu val Ala Ser cys Lys Cys Lys Arg Leu Thr Arg Phe His Asn Gin 
165 170 175 



Ser Glu Leu Lys Asp Phe Gly Pro Glu Thr Ala Arg Pro Gin Lys Glv 
180 185 190 



Arg Lys Pro Arg Pro Arg Ala Arg Gly Ala Lys Ala Asn Gin Ala Glu 
195 200 205 



Leu Glu Asn Ala Tyr 
210 



<210> 54 

<211> 348 

<212> PRT 
<213> MOUSE 

<400> 54 

Met Leu Ala ser val Ala Gly pro rle ser Leu Ala Leu val Leu Leu 
1 5 10 15 



Ala Leu Cys Thr Arg Pro Ala Thr Gly Gin Asp cys ser Ala Gin cvs 
20 25 30 



Gin Cys Ala Ala Glu Ala Ala Pro His Cys Pro Ala Gly Val Ser Leu 
35 40 45 
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val Leu Asp Gly cys Gly cys cys Arg val Cys Ala Lys Gin Leu Gly 
50 55 60 



Glu Leu Cys Thr Glu Arg Asp Pro cys Asp Pro His Lys Gly Leu Phe 
65 70 75 80 



cys Asp Phe Gly Ser Pro Ala Asn Arg Lys lie Gly Val Cys Thr Ala 
85 90 95 



Lys Asp Gly Ala Pro Cys Val Phe Gly Gly Ser Val Tyr Arg Ser Gly 
100 105 110 



Glu Ser Phe Gin ser Ser Cys Lys Tyr Gin Cys Thr Cys Leu Asp Gly 
115 120 125 



Ala Val Gly Cys Val Pro Leu Cys Ser Met Asp val Arg Leu Pro Ser 
130 135 140 



pro Asp Cys Pro Phe Pro Arg Arg Val Lys Leu pro Gly Lys Cys Cys 
145 150 155 160 



Lys Glu Trp Val Cys Asp Glu Pro Lys Asp Arg Thr Ala Val Gly Pro 
165 170 175 



Ala Leu Ala Ala Tyr Arg Leu Glu Asp Thr Phe Gly Pro Asp Pro Thr 
180 185 190 



Met Met Arg Ala Asn cys Leu val Gin Thr Thr Glu Trp Ser Ala cys 
195 200 205 



ser Lys Thr cys Gly Met Gly lie Ser Thr Arg val Thr Asn Asp Asn 
210 215 220 



Thr Phe cys Arg Leu Glu Lys Gin Ser Arg Leu cys Met val Arg pro 
225 230 235 240 



cys Glu Ala Asp Leu Glu Glu Asn lie Lys Lys Gly Lys Lys cys lie 
245 250 255 



Arg Thr pro Lys lie Ala Lys pro val Lys Phe Glu Leu ser Gly cys 
260 265 270 



Thr Ser Val Lys Thr Tyr Arg Ala Lys Phe cys Gly val cys Thr Asp 
275 280 285 



Gly Arg cys cys Thr Pro His Arg Thr Thr Thr Leu pro Val Glu Phe 
290 295 300 



Lys Cys Pro Asp Gly Glu lie Met Lys Lys Asn Met Met Phe lie Lys 
305 310 315 320 
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Thr Cys Ala cys His Tyr Asn Cys Pro Gly Asp Asn Asp lie Phe Glu 
325 330 335 



Ser Leu Tyr Tyr Arg Lys Met Tyr Gly Asp Met Ala 
340 345 



<210> 55 

<211> 349 

<212> PRT 

<213> HOMO SAPIENS 



<400> 55 



Met 


Thr 


Ala 


Ala 


Ser 


Met 


Gly 


Pro 


Val 


Arg 


val 


Ala 


Phe 


val 


Val 


Leu 


1 








5 








10 










15 




Leu 


Ala 


Leu 


cys 

20 


ser 


Arg 


Pro 


Ala 


Val 

25 


Gly 


Gin 


Asn 


Cys 


ser 

30 


Gly 


pro 


Cys 


Arg 


Cys 

35 


Pro 


ASP 


Glu 


Pro 


Ala 

40 


Pro 


Arg 


Cys 


Pro 


Ala 

45 


Gly 


Val 


Ser 


Leu 


Val 


Leu 


Asp 


Gly 


cys 


Gly 


cys 


Cys 


Arg 


Val 


cys 


Ala 


Lys 


Gin 


Leu 




50 










55 








60 










Gly 


Glu 


Leu 


Cys 


Thr 


Glu 


Arg 


Asp 


Pro 


cys 


Asp 


pro 


His 


Lys 


Gly 


Leu 


65 








70 






75 










80 


Phe 


Cys 


Asp 


Phe 


Gly 


Ser 


Pro 


Ala 


Asn 


Arg 


Lys 


He 


Gly 


val 


cys 


Thr 










85 










90 






95- 




Ala 


Lys 


Asp 


Gly 


Ala 


Pro 


cys 


lie 


Phe 


Gly 


Gly 


Thr 


val 


Tyr 


Arg 


ser 








100 










105 










110 




Gly 


GlU 


Ser 


Phe 


Gin 


ser 


ser 


cys 


Lys 


Tyr 


Gin 


Cys 


Thr 


Cys 


Leu 


Asp 






115 










,120 






125 




Gly 


Ala 


val 


Gly 


cys 


Met 


Pro 


Leu 


Cys 


Ser 


Met 


Asp 


val 


Arg 


Leu 


Pro 




130 










IB 5 








140 








ser 


Pro 


Asp 


cys 


Pro 


Phe 


Pro 


Arg 


Arg 


Val 


Lys 


Leu 


pro 


Gly 


Lys 


Cys 


145 










150 










155 






160 


cys 


Glu 


Glu 


Trp 


Val 

165 


cys 


Asp 


Glu 


Pro 


Lys 

170 


Asp 


Gin 


Thr 


Val 


Val 

175 


Gly 


Pro 


Ala 


Leu 


Ala 


Ala 


Tyr 


Arg 


Leu 


Glu 


Asp 


Thr 


phe 


Gly 


Pro 


Asp 


Pro 








180 








185 








190 




Thr 


Met 


lie 


Arg 


Ala 


Asn 


Cys 


Leu 


val 


Gin 


Thr 


Thr 


Glu 


Trp 


ser 


Ala 






195 








200 










205 
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Cys Ser Lys Thr cys Gly Met Gly lie ser Thr Arg val Thr Asn asd 
210 215 220 



Asn Ala Ser cys Arg Leu Glu Lys Gin Ser Arg Leu cys Met val Arg 
225 230 235 240 




lie Arg Thr pro Lys lie Ser Lys pro lie Lys Phe Glu Leu ser Gly 
260 265 270 



Cys Thr ser Met Lys Thr Tyr Arg Ala Lys Phe cys Gly Val cys Thr 
275 280 285 



Asp Gly Arg cys cys Thr Pro His Arg Thr Thr Thr Leu Pro val Glu 
290 295 300 



Phe Lys cys pro Asp Gly Glu val Met Lys Lys Asn Met Met Phe lie 
305 310 315 320 



Lys Thr Cys Ala Cys His Tyr Asn cys Pro Gly Asp Asn Asp lie Phe 
325 330 335 



Glu ser Leu Tyr Tyr Arg Lys Met Tyr Gly Asp Met Ala 
340 345 



<210> 56 

<211> 347 

<212> PRT 
<213> RAT 

<400> 56 

Met Leu Ala ser Val Ala Gly pro Val Ser Leu Ala Leu val Leu Leu 
1 5 10 15 



Leu cys Thr Arg Pro Ala Thr Gly Gin Asp cys ser Ala Gin Cys Gin 
20 25 30 



Cys Ala Ala Glu Ala Ala Pro Arg Cys Pro Ala Gly val Ser Leu val 
35 40 45 



Leu Asp Gly cys Gly Cys Cys Arg val Cys Ala Lys Gin Leu Gly Glu 
50 55 60 



Leu Cys Thr Glu Arg Asp Pro Cys Asp Pro His Lys Gly Leu Phe cys 
65 70 75 80 



Asp Phe Gly ser Pro Ala Asn Arg Lys lie Gly Val cys Thr Ala Lys 
85 90 95 



Asp Gly Ala Pro Cys Val Phe Gly Gly Ser Val Tyr Arg Ser Gly Glu 
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100 105 110 



Ser p he Gin Ser ser Cys Lys Tyr Gin cys Thr cys Leu Asp Gly Ala 
115 120 125 



Val Gly Cys Val Pro Leu Cys Ser Met Asp val Arg Leu Pro Ser Pro 
130 135 140 



Asp Cys Pro Phe Pro Arg Arg Val Lys Leu Pro Gly Lys Cys Cys Glu 
145 150 155 160 



Glu Trp val cys Asp Glu Pro Lys Asp Arg Thr Val Val Gly Pro Ala 
165 170 175 



Leu Ala Ala Tyr Arg Leu Glu Asp Thr Phe Gly Pro Asp Pro Thr Met 
180 185 190 



Met Arg Ala Asn cys Leu Val Gin Thr Thr Glu Trp ser Ala Cys Ser 
195 200 205 



Lys Thr Cys Gly Met Gly lie Ser Thr Arg Val Thr Asn Asp Asn Thr 
210 215 220 



Phe Cys Arg Leu Glu Lys Gin ser Arg Leu Cys Met val Arg Pro Cys 
225 230 235 240 



Glu Ala Asp Leu Glu Glu Asn lie Lys Lys Gly Lys Lys cys He Arg 
245 250 255 



Thr Pro Lys lie Ala Lys pro val Lys Phe Glu Leu ser Gly cys Thr 
260 265 270 



ser val Lys Thr Tyr Arg Ala Lys Phe Cys Gly val cys Thr Asp Gly 
275 280 285 • 



Arg cys cys Thr Pro His Arg Thr Thr Thr Leu pro val Glu Phe Lys 
290 295 300 



Cys Pro Asp Gly Glu lie Met Lys Lys Asn Met Met Phe lie Lys Thr 
305 310 315 320 



Cys Ala Cys His Tyr Asn Cys Pro Gly Asp Asn Asp lie Phe Glu Ser 
325 330 335 



Leu Tyr Tyr Arg Lys Met Tyr Gly Asp Met Ala 
x 340 345 



<210> 57 

<211> 349 

<212> PRT 
<213> BOVINE 
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<400> 57 

Met Ser Ala Thr Gly Leu Gly pro val Arg cys Ala Phe val Leu Leu 
15 10 15 



Leu Ala Leu cys ser Arg Pro Ala ser ser Gin Asp cys cys ser Ala 
20 25 30 



Pro cys Gin cys pro Ala Gly pro Ala Pro Arg cys Pro Ala Gly val 
35 40 45 



ser Leu val Leu Asp Gly Cys Gly cys cys- val Cys Ala Lys Gin Leu 
50 55 60 



ser Glu Leu cys Thr Glu Arg Asp Pro cys Asp Pro His Lys Gly Leu 
65 70 75 80 



Phe Cys Asp Phe Gly ser Pro Thr Asn Arg Lys lie Gly Val Cys Thr 
85 90 9S 



Ala Lys Asp Gly Ala Pro Tyr lie Phe Gly Gly Thr val Tyr Gin Ser 
100 105 110 



Gly Glu Ser Phe Gin ser ser Cys Lys Tyr Gin Cys Thr Cys Leu asd 
115 120 125 



Gly Ser Val Gly Cys Val Pro Leu Cys Ser val Asp val Arg Leu Pro 
130 135 140 



Ser Pro Asp Cys Pro Phe Pro Arg Arg Val Lys Leu Pro Gly Lys Cys 
145 150 155 160 



Cys Glu Glu Trp Val ser Arg Asp Glu Lys Glu His Thr val val Gly 
165 170 175 



Pro Ala Leu Ala Ala Tyr Arg Leu Glu Asp Thr phe Gly Pro Asp Pro 
180 185 190 

Thr Met lie Arg Ala Asn Cys Gin Val Gin Thr Thr Glu Trp Ser Ala 
195 200 205 



Tyr ser Lys Thr cys Gly Met Gly lie Ser Thr Arg Val Thr Asn Asp 
210 215 220 



Asn Ala Phe Cys Arg Leu Glu Lys Gin Ser Arg Leu cys Met Val Arg 

225 230 235 240 

Pro Cys Glu Ala Asp Leu Glu Glu Asn lie Lys Lys Gly Lys Lys Cys 

245 250 255 

lie Arg Thr pro Lys lie ser Lys Pro lie Lys Phe Gin Leu Ser Gly 
260 265 270 
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.txt 




cys Thr Ser Met 
275 


Lys 


Thr 


Tyr 


Arg 

280 


Ala Lys 


Phe Phe 


Gly 

285 


val 


Cys 


Thr 


Asp Gly Arg cys 
290 


cys 


Thr 


Pro 

295 


His 


Arg Thr 


Thr Thr 
300 


Leu 


Pro 


Val 


Glu 


Phe Lys Cys Pro 
305 


Asp 


Gly 

310 


Glu 


Val 


Met Lys 


Lys ser 
315 


Met 


Met 


Phe 


He 

320 


Lys Thr Cys Ala 


cys 

325 


His 


Tyr 


Asn 


Cys Pro 
330 


Gly Asp 


Asn 


Asp 


He 

335 


Phe 


Glu Ser Leu Tyr 
340 


Tyr 


Arg 


Lys 


Met 


Tyr Gly 
345 


Asp Met 


Ala 








<210> 58 
<211> 354 

<212> PRT 
<213> MOUSE 






















<400> 58 






















Met Ser Leu Phe 
1 


Leu 

5 


Arg 


Lys 


Arg 


Cys Leu 
10 


Cys Leu 


Gly 


Phe 


Leu 

15 


Leu 


Phe His Leu Leu 
20 


Ser 


Gin 


val 


Ser 


Ala Ser 
25 


Leu Arg 


Cys 


Pro 

30 


Ser 


Arg 


Cys Pro Pro Lys 
35 


Cys 


Pro 


Ser 


He 

40 


Ser Pro 


Thr Cys 


Ala 

45 


Pro 


Gly 


Val 


Arg Ser val Leu 
50 


Asp 


Gly 


cys 

55 


ser 


Cys Cys 


Pro Val 
60 


cys 


Ala 


Arg 


Gin 


Arg Gly Glu ser 
65 


Cys 


Ser 

70 


Glu 


Met 


Arg Pro 


Cys Asp 
75 


Gin 


ser 


Ser 


Gly 

80 


Leu Tyr Cys Asp 


Arg 

85 


Ser 


Ala 


Asp 


Pro Asn 
90 


Asn Gin 


Thr 


Gly 


lie 

95 


cys 


Met val Pro Glu 
100 


Gly Asp 


Asn 


cys 


val Phe 
105 


Asp Gly 


Val 


He 

110 


Tyr 


Arg 


Asn Gly Glu Lys 
115 


Phe 


Glu 


Pro 


Asn 

120 


cys Gin 


Tyr Phe 


cys 

125 


Thr 


cys 


Arg 


Asp Gly Gin lie 
130 


Gly cys 


Leu 

135 


pro 


Arg Cys 


Gin Leu 
140 


Asp 


Val 


Leu 


Leu 


Pro Gly Pro Asp 
145 


Cys 


Pro 

150 


Ala 


Pro 


Arg Lys 


Val Ala 
155 


val 


Pro 


Gly 


Glu 

160 
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Cys Cys Glu Lys Trp Thr Cys Gly ser Asp Glu Gin Gly Thr Gin Gly 
165 170 175 



Thr Lea Gly Gly Leu Ala Leu Pro Ala Tyr Arg Pro Glu Ala Thr Val 
180 185 190 



Gly Val Glu Val Ser Asp Ser Ser lie Asn Cys lie Glu Gin Thr Thr 
195 200 205 



Glu Trp Ser Ala Cys Ser Lys Ser Cys Gly Met Gly Val Ser Thr Arg 
210 215 220 



val Thr Asn Arg Asn Arg Gin cys Glu Met Val Lys Gin Thr Arg Leu 
225 230 235 240 



cys lie Val Arg Pro Cys Glu Gin Glu Pro Glu Glu Val Thr Asp Lys 
245 250 255 



Lys Gly Lys Lys cys Leu Arg Thr Lys Lys Ser Leu Lys Ala lie His 
260 265 270 



Leu Gin Phe Glu Asn cys Thr ser Leu Tyr Thr Tyr Lys Pro Arg Phe 
275 280 285 



cys Gly val Cys Ser Asp Gly Arg Cys Cys Thr Pro His Asn Thr Lys 
290 295 300 

J 



Thr lie Gin Val Glu Phe Gin cys Leu Pro Gly Glu lie lie Lys Lys 
305 310 315 320 



pro val Met val lie Gly Thr cys Thr Cys Tyr ser Asn Cys Pro Gin 
325 330 335 



Asn Asn Glu Ala Phe Leu Gin Asp Leu Glu Leu Lys Thr ser Arq Gly 
340 345 350 



Glu lie 



< 210 > 59 

<211> 357 

<212> PR.T 

<213> HOMO SAPIENS 

<400> 59 

Met Gin ser val Gin Ser Thr ser Phe Cys Leu Arg Lys Gin Cys Leu 
1 5 10 15 



cys Leu Thr phe Leu Leu Leu His Leu Leu Gly Gin val Ala Ala Thr 
20 25 30 
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Gin Arg cys pro pro Gin Cys Pro Gly Arg cys Pro Ala Thr Pro Pro 
35 40 45 



Thr cys Ala Pro Gly val Arg Ala Val Leu Asp Gly Cys Ser Cys Cys 
50 55 60 



Leu val Cys Ala Arg Gin Arg Gly Glu ser cys Ser Asp Leu Glu Pro 
65 70 75 80 



cys Asp Glu Ser Ser Gly Leu Tyr cys Asp Arg Ser Ala Asp Pro Ser 
85 90 95 



Asn Gin Thr Gly lie cys Thr Ala Val Glu Gly Asp Asn Cys Val Phe 
100 105 110 



Asp Gly Val lie Tyr Arg Ser Gly Glu Lys Phe Gin Pro ser cys Lys 
115 120 125 



Phe Gin Cys Thr cys Arg Asp Gly Gin lie Gly cys val Pro Arg cys 
130 135 140 



Gin Leu Asp val Leu Leu Pro Glu Pro Asn cys pro Ala Pro Arg Lys 
145 150 155 160 



Val Glu val Pro Gly Glu cys cys Glu Lys Trp lie cys Gly pro Asp 
165 170 175 



Glu Glu Asp ser Leu Gly Gly Leu Thr Leu Ala Ala Tyr Arg pro Glu 
180 185 190 



Ala Thr Leu Gly val Glu Val ser Asp Ser Ser val Asn Cys lie Glu 
195 200 205 



Gin Thr Thr Glu Trp Thr Ala cys ser Lys Ser cys Gly Met Gly Phe 
210 215 220 



ser Thr Arg Val Thr Asn Arg Asn Arg Gin Cys Glu Met Leu Lys Gin 
225 230 235 240 



Thr Arg Leu Cys Met Val Arg Pro cys Glu Gin Glu Pro Glu Gin Pro 
245 250 255 



Thr Asp Lys Lys Gly Lys Lys cys Leu Arg Thr Lys Lys Ser Leu Lys 
260 265 270 



Ala lie His Leu Gin Phe Lys Asn Cys Thr Ser Leu His Thr Tyr Lys 
275 280 285 



Pro Arg Phe Cys Gly Val Cys Ser Asp Gly Arg Cys Cys Thr Pro His 
290 295 300 
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Asn Thr Lys Thr He Gin Ala Glu phe Gin Cys Ser Pro Gly Gin lie 
305 310 315 320 



val Lys Lys pro val Met Val lie Gly Thr Cys Thr Cys His Thr Asn 
325 330 335 



cys Pro Lys Asn Asn Glu Ala Phe Leu Gin Glu Leu Glu Leu Lys Thr 
340 345 350 



Thr Arg Gly Lys Met 



<210> 60 
<211> 379 

<212> PRT 
< 213 > MOUSE 

<400> 60 

Met Ser Ser Ser Thr Phe Arg Thr Leu Ala val Ala Val Thr Leu Leu 
15 10 15 



His Leu Thr Arg Leu Ala Leu Ser Thr cys Pro Ala Ala Cys His cys 
20 25 30 



Pro Leu Glu Ala Pro Lys Cys Ala Pro Gly val Gly Leu Val Arg Asp 
35 40 45 



Gly cys Gly cys Cys Lys val cys Ala Lys Gin Leu Asn Glu Asp Cys 
50 55 60 



ser Lys Thr Gin Pro cys Asp His Thr Lys Gly Leu Glu Cys Asn Phe 
65 70 75 80 



Gly Ala ser ser Thr Ala Leu Lys Gly lie cys Arg Ala Gin Ser Glu 
85 90 95 



Gly Arg Pro cys Glu Tyr Asn ser Arg He Tyr Gin Asn Gly Glu Ser 
100 105 110 



Phe Gin Pro Asn Cys Lys His Gin cys Thr Cys lie Asp Gly Ala Val 
115 120 125 



Gly Cys lie Pro Leu Cys Pro Gin Glu Leu ser Leu Pro Asn Leu Glv 
130 135 140 



Cys Pro Asn Pro Arg Leu Val Lys Val Ser Gly Gin cys cys Glu Glu 
145 150 155 160 



Trp Val cys Asp Glu Asp ser lie Lys Asp Ser Leu Asp Asp Gin Asp 
165 170 175 



Asp Leu Leu Gly Leu Asp Ala Ser Glu Val Glu Leu Thr Arg Asn Asn 
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180 
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185 190 



Glu Leu lie Ala lie Gly Lys Gly ser Ser Leu Lys Arg Leu Pro Val 
195 200 205 

Phe Gly Thr Glu Pro Arg Val Leu pfie Asn Pro Leu His Ala His Glv 
210 215 220 

Gin Lys Cys lie val Gin Thr Thr Ser Trp Ser Gin Cys ser Lys ser 

225 230 235 240 

Cys Gly Thr Gly lie Ser Thr Arg Val Thr Asn Asp Asn Pro Glu Cys 

245 250 255 

Arg Leu Val Lys Glu Thr Arg lie Cys Glu Val Arg Pro Cys Gly Gin 
260 265 270 



pro val Tvr ser Ser Leu Lys Lys Gly Lys Lys Cys ser Lys Thr Lys 
275 280 285 



Lys ser pro Glu Pro Val Arg Phe Thr Tyr Ala Gly Cys Ser Ser Val 
290 295 300 



Lys Lys Tyr Arg Pro Lys Tyr cys Gly Ser cys Val Asp Gly Arg cys 



310 



315 



320 



Cys Thr Pro Leu Gin Thr Arg Thr Val Lys Met Arg Phe Arg Cys Glu 
325 330 335 

Asp Gly Glu Met Phe Ser Lys Asn Val Met Met lie Gin Ser Cvs Lvs 
340 345 350 

Cys Asn Tyr Asn Cys Pro His pro Asn Glu Ala ser Phe Arg Leu Tyr 
355 360 365- 

Ser Leu phe Asn Asp lie His Lys Phe Arg Asp 
370 375 



< 210 > 61 

<211> 381 

<212> PRT 

<213> HOMO SAPIENS 

<400> 61 



Met ser ser Arg lie Ala Arg Ala Leu Ala Leu Val Val Thr Leu Leu 
1 5 10 -ic 



15 



His Leu Thr Arg Leu Ala Leu ser Thr Cys Pro Ala Ala Cys His Cys 
20 25 30 



Pro Leu Glu Ala Pro Lys Cys Ala Pro Gly val Gly Leu Val Arg Asp 



40 
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Gly 


Cys 

50 


Gly 


cys 


cys 


Lys 


val 

55 


Cys 


Ala 


Lys 


Gin 


Leu 

60 


Asn 


Glu 


Asp 


Cys 


ser 


Lys 


Thr 


Gin 


Pro 


Cys 


Asp 


His 


Thr 


Lys 


Gly 


Leu 


Glu 


Cys 


Asn 


Phe 


65 








70 






75 








80 


Gly 


Ala 


Ser 


ser 


Thr 


Ala 


Leu 


Lys 


Gly 


lie 


Cys 


Arg 


Ala 


Gin 


ser 


Glu 








85 






90 






95 




Gly 


Arg 


Pro 


cys 


Glu 


Tyr 


Asn 


ser 


Arg 


lie 


Tyr 


Gin 


Asn 


Gly 


Glu 


Ser 






100 










105 










110 






phe 


Gin 


Pro 

115 


Asn 


cys 


Lys 


His 


Gin 

120 


Cys 


Thr 


Cys 


He 


Asp 

125 


Gly 


Ala 


val 


Gly 


Cys 


lie 


Pro 


Leu 


Cys 


Pro 


Gin 


Glu 


Leu 


Ser 


Leu 


Pro 


Asn 


Leu 


Gly 




130 








135 










140 








cys 


Pro 


Asn 


Pro 


Arg 


Leu 


Val 


Lys 


val 


Thr 


Gly 


Gin 


Cys 


Cys 


Glu 


Glu 


145 








150 








155 






160 


Trp 


Val 


cys 


Asp 


Glu 


Asp 


Ser 


lie 


Lys 


Asp 


Pro 


Met 


Glu 


Asp 


Gin 


Asp 








165 










170 








175 


Gly 


Leu 


Leu 


Gly 


Lys 


Glu 


Leu 


Gly 


Phe 


Asp 


Ala 


ser 


Glu 


val 


GlU 


Leu 






180 






185 








190 






Thr 


Arg 


Asn 

195 


Asn 


Glu 


Leu 


lie 


Ala 

200 


Val 


Gly 


Lys 


Gly 


ser 

205 


ser 


Leu 


Lys 


Arg 


Leu 


pro 


val 


Phe 


Gly 


Met 


Glu 


Pro 


Arg 


lie 


Leu 


Tyr 


Asn 


pro 


Leu 




210 








215 








220 








Gin 


Gly 


Gin 


Lys 


cys 


lie 


Val 


Gin 


Thr 


Thr 


Ser 


Trp 


Ser 


Gin 


Cys 


ser 


225 






230 










235 






240 


Lys 


Thr 


cys 


Gly 


Thr 


Gly 


lie 


Ser 


Thr 


Arg 


Val 


Thr 


Asn 


Asp 


Asn 


Pro 










245 








250 








255 




Glu 


Cys 


Arg 


Leu 


Val 


Lys 


Glu 


Thr 


Arg 


lie 


Cys 


Glu 


Val 


Arg 


Pro 


Cys 








260 










265 










270 




Gly 


Gin 


pro 


val 


Tyr 


ser 


Ser 


Leu 


Lys 


Lys 


Gly 


Lys 


Lys 


cys 


Ser 


Lys 






275 










280 








285 




Thr 


Lys 


Lys 


Ser 


pro 


Glu 


Pro 


val 


Arg 


Phe 


Thr 


Tyr 


Ala 


Gly 


cys 


Leu 




290 










295 








300 






Ser 


val 


Lys 


Lys 


Tyr 


Arg 


Pro 


Lys 


Tyr 


Cys 


Gly 


Ser 


Cys 


Val 


Asp 


Gly 


505 










310 






315 






320 
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Arg cys Cys Thr pro Gin Leu Thr Arg Thr.Val Lys Met Arg Phe Arg 
325 330 335 



cys Glu Asp Gly Glu Thr Phe Ser Lys Asn Val Met Met lie Gin Ser 
340 345 350 



Cys Lys Cys Asn Tyr Asn Cys Pro His Ala Asn Glu Ala Ala Phe Pro 
355 360 365 



Phe Tyr Arg Leu Phe Asn Asp lie His Lys Phe Arg Asp 
370 375 380 



<210> 62 
<211> 379 

<212> PRT 
<213> RAT 

<40 0> 62 

Met Ser Ser ser Thr lie Lys Thr Leu Ala val Ala val Thr Leu Leu 
15 10 15 



His Leu Thr Arg Leu Ala Leu Ser Thr cys Pro Ala ser Cys His Cys 
20 25 30 



pro Leu Glu Ala Pro Lys Cys Ala Pro Gly Val Gly Leu Val Arg Asp 
35 40 45 



Gly Cys Gly Cys Cys Lys Val Cys Ala Lys Gin Leu Asn Glu Asp Cys 
50 55 60 



ser Lys Thr Gin Pro cys Asp His Thr Lys Gly Leu Glu Cys Asn Phe 
65 . 70 75 80 



Gly Ala Asn Ser Thr Ala Leu Lys Gly lie Cys Arg Ala Gin Ser Glu 
85 90 95 



Gly Arg Pro Cys Glu Tyr Asn ser Arg lie Tyr Gin Asn Gly Glu Ser 
100 105 110 



Phe Gin Pro Asn Cys Lys His Gin Cys Thr cys lie Asp Gly Ala Val 
115 120 125 



Gly cys lie Pro Leu Cys Pro Gin Glu Leu ser Leu pro Asn Leu Gly 
130 135 140 



cys Pro Asn pro Arg Leu val Lys val Ser Gly Gin cys Cys Glu Glu 
145 150 155 160 



Trp val cys a sp Glu Asp ser lie Lys Asp ser Leu Asp Asp Gin Asp 
165 170 175 
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Asp Leu Leu Gly Phe Asp Ala ser Glu val Glu Leu Thr Arg Asn Asn 
180 185 190 



Glu Leu lie Ala Thr Gly Lys Gly Ser Ser Leu Lys Arg Leu Pro val 
195 200 205 



Phe Gly Thr Glu Pro Arg Val Leu Tyr Asn Pro Leu His Ala His Gly 
210 215 220 



Gin Lys Cys lie Val Gin Thr Thr Ser Trp ser Gin Cys Ser Lys Ser 
225 230 235 240 



Cys Gly Thr Gly lie ser Thr Arg Val Thr Asn Asp Asn Pro Glu Cys 
245 250 255 



Arg Leu Val Lys Glu Thr Arg lie Cys Glu val Arg Pro Cys Gly Gin 
260 265 270 



Pro val Tyr Ser Ser Leu Lys Lys Gly Lys Lys cys ser Lys Thr Lys 
275 280 285 



Lys Ser Pro Glu Pro val Arg Phe Thr Tyr Ala Gly Cys Ser Ser Val 
290 295 300 



Lys Lys Tyr Arg Pro Lys Tyr cys Gly Ser Cys Val Asp Gly Arg Cys 
305 310 315 320 



Cys Thr Pro Leu Gin Thr Arg Thr val Lys Met Arg phe Arg cys Glu 
325 330 335 



Asp Gly Glu Met Phe ser Lys Asn val Met Met lie Gin Ser cys Lys 
340 345 350 



cys Asn Tyr Asn cys Pro His Pro Asn Glu Ala ser phe Arg Leu Tyr 
355 360 365 



ser Leu Phe Asn Asp He His Lys Phe Arg Asp 
370 375 



<210> 63 

<211> 375 

<212> PRT 
<213> XENOPUS 

<40 0> 63 

Met Ser Phe Leu Ala Leu Asn Pro Val Leu Ala lie Ala Leu Leu ser 
1 5 10 15 



Gly Phe lie Asp Leu Ala val ser ser cys Pro Ala Val Cys Gin Cys 
20 25 30 



Page 97 




WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 

pro val Glu val Pro Lys Cys Ala Pro Gly val Gly Leu val Leu Asp 
35 40 45 



Gly Cys Gly cys Cys Lys He cys Ala Lys Gin Leu ash Glu Asp cys 
50 55 60 



ser Lys Thr His Pro cys Asp His Thr Lys Gly Leu Glu cys Asn Phe 
65 70 75 80 



Gly Ala Ser ser Arg Ala lie Lys Gly lie cys Arg Ala Lys ser Glu 
85 90 95 



Gly Arg Pro cys Glu Tyr Asn ser Lys lie Tyr Gin Asn Gly Glu ser 
100 105 110 



Phe Gin Pro Asn cys Lys His Gin cys Thr cys lie Asp Gly Ala val 
115 120 125 



Gly Cys Leu Pro Leu cys Pro Gin Glu Leu ser Leu Pro Asn Leu Gly 
130 135 140 



cys Pro Asn Pro Arg Leu val Lys val pro Gly Gin cys Cys Glu Glu 
145 150 155 160 



Trp Val cys Asp Glu Ala Lys Asp Pro Val Asp Glu Met Asp Asp Phe 
165 170 175 



Phe Asn Lys Glu Phe Gly Met Asp Thr Asn Glu Gly Glu Leu Thr Arg 
180 185 190 



Lys Asn Glu Phe val Ala val lie Lys Gly Gly Leu Lys Met Leu Pro 
195 200 205 



val Phe Gly ser Asp pro Gin ser His Val Val Glu Asn Ser Lys cys 
210 215 220 



lie val Gin Thr Thr ser Trp Ser Gin Cys Ser Lys Thr Cys Gly Thr 
225 230 235 240 



Gly lie Ser Thr Arg val Thr Asn Asp Asn ser Asn cys Arg Leu val 
245 250 255 



Arg Glu Thr Arg lie cys Glu Val Arg Pro Cys Gly Gin pro ser Tyr 
260 265 270 



Thr Ser Leu Lys Lys Gly Lys Lys Cys Thr Lys Thr Lys Lys ser Gin 
275 280 285 



Ala Pro Val Arg Tyr Thr Tyr Ala Gly Cys Ser ser val Lys Lys Tyr 
290 295 300 
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Arg Pro Lys Tyr cys Gly ser cys val Asp Gly Arg cys Cys Thr pro 
305 310 315 320 



Gin Gin Thr Arg Thr val Lys lie Arg Phe Arg Cys Glu Asp Gly Glu 
325 330 335 



Thr Phe Thr Lys Asn val Met Met lie Gin ser Cys Arg Cys Asn Tyr 
340 345 350 



Asn Cys Pro His Thr Asn Glu Ala Tyr Pro Tyr Tyr Arg Leu Phe Asn 
355 360 365 



Asp lie His Lys Phe Arg Asp 
370 375 



<210> 64 

<211> 184 

<212> PRT 
<213> MOUSE 



<400> 64 



Met 


Asn 


Arg 


Thr 


Ala 


Tyr 


Thr 


val 


Gly 


Ala 


Leu 


Leu 


Leu 


Leu 


Leu 


Gly 


1 






5 






10 










15 


Thr 


Leu 


Leu 


pro 


Thr 


Ala 


Glu 


Gly 


Lys 


Lys 


Lys 


Gly 


Ser 


Gin 


Gly 


Ala 








20 








25 






30 






lie 


Pro 


Pro 

35 


Pro 


Asp 


Lys 


Ala 


Gin 

40 


His 


Asn 


Asp 


Ser 


Glu 

45 


Gin 


Thr 


Gin 


Ser 


Pro 

50 


Pro 


Gin 


Pro 


Gly 


Ser 

55 


Arg 


Thr 


Arg 


Gly 


Arg 

60 


Gly 


Gin 


Gly 


Arg 


Gly 


Thr 


Ala 


Met 


Pro 


Gly 


Glu 


Glu 


Val 


Leu 


Glu 


Ser 


Ser 


Gin 


Glu 


Ala 


65 










70 










75 










80 


Leu 


His 


Val 


Thr 


Glu 


Arg 


Lys 


Tyr 


Leu 


Lys 


Arg 


Asp 


Trp 


Cys 


Lys 


Thr 










85 








90 




95 




Gin 


Pro 


Leu 


Lys 


Gin 


Thr 


He 


His 


Glu 


Glu 


Gly 


Cys 


Asn 


Ser 


Arg 


Thr 








100 










105 






110 




lie 


lie 


Asn 

115 


Arg 


Phe 


cys 


Tyr 


Gly 

120 


Gin 


Cys 


Asn 


Ser 


Phe 

125 


Tyr 


lie 


pro 


Arg 


His 

130 


He 


Arg 


Lys 


Glu 


Glu 

135 


Gly 


Ser 


Phe 


Gin 


ser 

140 


cys 


ser 


Phe 


Cys 


Lys 


Pro 


Lys 


Lys 


Phe 


Thr 


Thr 


Met 


Met 


val 


Thr 


Leu 


Asn 


cys 


Pro 


Glu 


145 








150 










155 








160 


Leu 


Gin 


Pro 


Pro 


Thr 


Lys 


Lys 


Lys 


Arg 


val 


Thr 


Arg 


Val 


Lys 


Gin 


Cys 
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165 170 175 



Arg cys lie ser lie Asp Leu Asp 
180 



<210> 65 

<211> 184 

<212> PRT 
<213> MOUSE 

<400> 65 

Met Asn Arg Thr Ala Tyr Thr Val Gly Ala Leu Leu Leu Leu Leu Gly 
1 5 10 15 



Thr Leu Leu Pro Thr Ala Glu Gly Lys Lys Lys Gly ser Gin Gly Ala 
20 25 30 



lie pro Pro pro Asp Lys Ala Gin His Asn Asp Ser Glu Gin Thr Gin 
35 40 45 



ser Pro Pro Gin Pro Gly ser Arg Thr Arg Gly Arg Gly Gin Gly Arg 
50 55 60 



Gly Thr Ala Met Pro Gly Glu Glu Val Leu Glu Ser Ser Gin Glu Ala 
65 70 75 80 



Leu His val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp Cys Lys Thr 
85 90 95 



Gin Pro Leu Lys Gin Thr lie His Glu Glu Gly cys Asn Ser Arg Thr 
10O 105 110 



lie lie Asn Arg Phe Cys Tyr Gly Gin Cys Asn Ser Phe Tyr lie Pro 
115 120 125 



Arg His lie Arg Lys Glu Glu Gly Ser phe Gin Ser Cys Ser phe Cys 
130 135 140 



Lys Pro Lys Lys Phe Thr Thr Met Met Val Thr Leu Asn Cys Pro Glu 
145 150 155 160 



Leu Gin Pro Pro Thr Lys Lys Lys Arg Val Thr Arg Val Lys Gin Cys 
165 170 175 



Arg cys lie ser lie Asp Leu Asp 
180 



< 210 > 66 

<211> 184 

<212> PRT 

<213> HOMO SAPIENS 



<400> 66 
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Met Ser Arg Thr Ala Tyr Thr val Gly Ala Leu Leu Leu Leu Leu Gly 

1 5 10 15 

Thr Leu Leu Pro Ala Ala Glu Gly Lys Lys Lys Gly ser Gin Gly Ala 

20 25 30 

lie Pro Pro pro Asp Lys Ala Gin His Asn Asp ser Glu Gin Thr Gin 
35 40 45 



ser Pro Gin Gin pro Gly Ser Arg Asn Arg Gly Arg Gly Gin Gly Ara 
50 55 60 



Gly Thr Ala Met pro Gly Glu Glu val Leu Glu ser ser Gin Glu Ala 

65 70 75 80 

Leu His val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp cys Lys Thr 

85 90 95 

Gin pro Leu Lys Gin Thr lie His Glu Glu Gly Cys Asn Ser Arg Thr 
100 105 110 

lie He Asn Arg P he cys Tyr Gly Gin cys Asn ser phe Tyr He Pro 
115 120 125 



Arg His lie Arg Lys Glu Glu Gly ser Phe Gin ser cys Ser Phe Cys 
130 135 140 

Lyf Pro Lys Lys Phe Thr Thr Met Met Val Thr Leu Asn Cys Pro Glu 

145 150 155 160 

Leu Gin Pro Pro Thr Lys Lys Lys Arg Val Thr Arg val Lys Gin Cys 

165 170 175 

Arg cys lie Ser lie Asp Leu Asp 
180 



<210> 67 
<211> 4545 
<212> PRT 
<213> MOUSE 

<400> 67 

Met Leu Thr pro Pro Leu Leu Leu Leu Leu Pro Leu Leu Ser Ala Leu 
1 5 10 15 



val Ser Gly Ala Thr Met Asp Ala Pro Lys Thr cys ser Pro Lys Gin 
20 25 30 



Phe Ala cys Arg Asp Gin lie Thr cys lie ser Lys Gly Trp Arg Cys 
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Asp 


Gly 

50 


Glu 


Arg 


ASP 


Cys 


Pro 

55 


Asp 


Gly 


Ser 


Asp 


Glu 

60 


Ala 


Pro 


Glu 


lie 


cys 

65 


Pro 


Gin 


ser 


Lys 


Ala 

70 


Gin 


Arg 


cys 


Pro 


Pro 

75 


Asn 


Glu 


His 


Ser 


Cys 

80 


Leu 


Gly 


Thr 


Glu 


Leu 

85 


Cys 


Val 


Pro 


Met 


Ser 

90 


Arg 


Leu 


cys 


Asn 


Gly 

95 


lie 


Gin 


Asp 


Cys 


Met 

100 


Asp 


Gly 


Ser 


Asp 


Glu 

105 


Gly 


Ala 


l 

His 


cys 


Arg 

110 


Glu 


Leu 


Arg 


Ala 


Asn 

115 


cys 


Ser 


Arg 


Met 


Gly 

120 


Cys 


Gin 


His 


His 


cys 

125 


val 


Pro 


Thr 


Pro 


ser 


Gly 


Pro 


Thr 


Cys 


Tyr 


Cys 


Asn 


ser 


Ser 


Phe 


Gin 


Leu 


Gin 


Ala 




130 






135 








140 










ASP 


Gly 


Lys 


Thr 


Cys 


Lys 


Asp 


Phe 


Asp 


Glu 


Cys 


Ser 


val 


Tyr 


Gly 


Thr 


145 










150 






155 






160 


cys 


Ser 


Gin 


Leu 


Cys 

165 


Thr 


Asn 


Thr 


Asp 


Gly 

170 


Ser 


Phe 


Thr 


cys 


Gly 

175 


cys 


val 


Glu 


Gly 


Tyr 

180 


Leu 


Leu 


Gin 


Pro 


Asp 

185 


Asn 


Arg 


ser 


cys 


Lys 

190 


Ala 


Lys 


Asn 


GlU 


Pro 


val 


Asp 


Arg 


Pro 


Pro 


val 


Leu 


Leu 


lie 


Ala 


Asn 


ser 


Gin 






195 






200 










205 








Asn 


lie 


Leu 


Ala 


Thr 


Tyr 


Leu 


Ser 


Gly 


Ala 


Gin 


val 


Ser 


Thr 


lie 


Thr 




210 








215 








220 










Pro 


Thr 


Ser 


Thr 


Arg 


Gin 


Thr 


Thr 


Al a 


Met 


Asp 


Phe 


ser 


Tyr 


Ala 


Asn 


225 








230 










235 








240 


Glu 


Thr 


Val 


Cys 


Trp 


val 


His 


val 


Gly 


Asp 


Ser 


Al a 


Ala 


Gin 


Thr 


Gin 








245 








250 










255 




Leu 


Lys 


cys 


Ala 


Arg 


Met 


Pro 


Gly 


Leu 


Lys 


Gly 


Phe 


Val 


Asp 


Glu 


His 








260 










265 






270 






Thr 


lie 


Asn 


lie 


Ser 


Leu 


ser 


Leu 


His 


His 


val 


Gl u 


Gin 


Met 


Al a 


He 






275 










280 










285 








Asp 


Trp 


Leu 


Thr 


Gly 


Asn 


Phe 


Tyr 


Phe 


val 


Asp 


Asp 


lie 


Asp 


Asp 


Arg 




290 










295 








300 




He 


Phe 


Val 


Cys 


Asn 


Arg 


Asn 


Gly 


Asp 


Thr 


cys 


val 


Thr 


Leu 


Leu 


Asp 


305 








310 






315 










320 
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Gly 


Leu 


Glu 


Leu 


Tyr 


Asn 


Pro 


Lys 


Gly 


lie 


Ala 


Leu 


Asp 


Pro 


Ala 


Met 








325 






330 








335 


Lys 


val 


Phe 


Phe 

340 


Thr 


Asp 


Tyr 


Gly 


Gin 

345 


He 


Pro 


Lys 


val 


GlU 

350 


Arg 


Cys 


ASp 


Met 


Asp 

355 


Gly 


Gin 


Asn 


Arg 


Thr 

360 


Lys 


Leu 


Val 


ASP 


ser 

365 


Lys 


He 


val 


Phe 


Pro 


Hi s 


Gly 


lie 


Thr 


Leu 


Asp 


Leu 


Val 


Ser 


Arg 


Leu 


Val 


Tyr 


Trp 




370 








375 








380 






Ala 


ASp 


Al a 


Tyr 


Leu 


Asp 


Tyr 


lie 


Glu 


val 


Val 


Asp 


Tyr 


Glu 


Gly 


Lys 


385 






390 










395 






400 


Gly 


Arg 


Gin 


Thr 


lie 


lie 


Gin 


Gly 


lie 


Leu 


lie 


Glu 


His 


Leu 


Tyr 


Gly 








405 








410 










415 


Leu 


Thr 


Val 


Phe 


Glu 


Asn 


Tyr 


Leu 


Tyr 


Ala 


Thr 


Asn 


Ser 


ASp 


Asn 


Ala 








420 








425 










430 






Asn 


Thr 


Gin 


Gin 


Lys 


Thr 


Ser 


val 


lie 


Arg 


Val 


Asn 


Arg 


Phe 


Asn 


Ser 






435 








440 








445 








Thr 


Glu 


Tyr 


Gin 


Val 


val 


Thr 


Arg 


val 


Asp 


Lys 


Gly 


Gly 


Ala 


Leu 


His 




450 










455 




460 








lie 


Tyr 


His 


Gin 


Arg 


Arg 


Gin 


Pro 


Arg 


val 


Arg 


Ser 


His 


Ala 


cys 


Glu 


465 








470 








475 








480 


Asn 


Asp 


Gin 


Tyr 


Gly 


Lys 


pro 


Gly 


Gly 


Cys 


Ser 


Asp 


He 


Cys 


Leu 


Leu 










485 








490 






495 




Ala 


Asn 


ser 


His 


Lys 


Ala 


Arg 


Thr 


cys 


Arg 


Cys 


Arg 


ser 


Gly 


Phe 


Ser 








500 








505 






510 






Leu 


Gly 


ser 


ASp 


Gly 


Lys 


Ser 


Cys 


Lys 


Lys 


Pro 


Glu 


His 


Glu 


Leu 


Phe 






515 








520 








525 








Leu 


val 


Tyr 


Gly 


Lys 


Gly 


Arg 


Pro 


Gly 


He 


He 


Arg 


Gly 


Met 


Asp 


Met 




530 










535 










540 






Gly 


Ala 


Lys 


Val 


Pro 


Asp 


Glu 


His 


Met 


He 


Pro 


lie 


Glu 


Asn 


Leu 


Met 


545 








550 










555 










560 


Asn 


Pro 


Arg 


Ala 


Leu 


Asp 


Phe 


His 


Ala 


Glu 


Thr 


Gly 


Phe 


lie 


Tyr 


Phe 










565 










570 








575 




Ala 


Asp 


Thr 


Thr 


Ser 


Tyr 


Leu 


lie 


Gly 


Arg 


Gin 


Lys 


lie 


Asp 


Gly 


Thr 






580 










585 






590 
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Gly 


val 


Glu 


Arg 


GlU 


Thr 


lie 


Leu 


Lys 


ASP 


Gly 


He 


His 


Asn 


val 


Glu 




595 








600 










605 








Ala 


val 


Asp 


Trp 


Met 


Gly 


Asp 


Asn 


Leu 


Tyr 


Trp 


Thr 


ASP 


Asp 


Gly 


Pro 




610 




615 










620 










Lys 


Lys 


Thr 


He 


ser 


val 


Ala 


Arg 


Leu 


Glu 


Lys 


Ala 


Ala 


Gin 


Thr 


Arg 


625 








630 








635 










640 


Lys 


Thr 


Leu 


lie 


Glu 


Gly 


Lys 


Met 


Thr 


His 


pro 


Arg 


Ala 


lie 


val 


Val 








645 






650 










655 




Asp 


Pro 


Leu 


Asn 


Gly 


Trp 


Met 


Tyr 


Trp 


Thr 


Asp 


Trp 


Glu 


Glu 


Asp 


Pro 






660 






665 










670 






Lys 


Asp 


Ser 


Arg 


Arg 


Gly 


Arg 


Leu 


Glu 


Arg 


Ala 


Trp 


Met 


Asp 


Gly 


Ser 


675 






680 










685 








His 


Arg 


Asp 


lie 


Phe 


Val 


Thr 


ser 


Lys 


Thr 


val 


Leu 


Trp 


Pro 


Asn 


Gly 




690 








695 








700 










Leu 


Ser 


Leu 


ASP 


lie 


pro 


Ala 


Gly 


Arg 


Leu 


Tyr 


Trp 


val 


Asp 


Ala 


Phe 


705 








710 






715 










720 


Tyr 


Asp 


Arg 


He 


Glu 


Thr 


lie 


Leu 


Leu 


Asn 


Gly 


Thr 


Asp 


Arg 


Lys 


lie 




725 










730 










735 




val 


Tyr 


Glu 


Gly 


pro 


Glu 


Leu 


Asn 


His 


Ala 


Phe 


Gly 


Leu 


Cys 


His 


His 






740 










745 










750 






Gly 


Asn 


as 


Leu 


Phe 


Trp 


Thr 


Glu 

760 


Tyr 


Arg 


Ser 


Gly 


Ser 

765 


Val 


Tyr 


Arg 


Leu 


Glu 


Arg 


Gly 


Val 


Ala 


Gly 


Ala 


Pro 


Pro 


Thr 


Val 


Thr 


Leu 


Leu 


Arg 




770 






775 










780 










ser 


Glu 


Arg 


Pro 


Pro 


He 


Phe 


Glu 


lie 


Arg 


Met 


Tyr 


Asp 


Ala 


Gin 


Gin 


785 








790 








795 










800 


Gin 


Gin 


val 


Gly 


Thr 


Asn 


Lys 


Cys 


Arg 


Val 


Asn 


Asn 


Gly 


Gly 


cys 


Ser 








805 








810 










815 




Ser 


Leu 


cys 


Leu 

820 


Ala 


Thr 


Pro 


Gly 


Ser 

825 


Arg 


Gin 


Cys 


Ala 


cys 

830 


Ala 


Glu 


Asp 


Gin 


val 

835 


Leu 


Asp 


Thr 


Asp 


Gly 

840 


Val 


Thr 


Cys 


Leu 


Ala 

845 


Asn 


pro 


Ser 


Tyr 
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Asn Arg Cys lie Gin Glu Arg Trp Lys Cys Asp Gly Asp Asn Asp Cys 
865 870 875 880 



Leu Asp Asn Ser Asp Glu Ala Pro Ala Leu cys His Gin His Thr cys 
885 890 895 



Pro ser Asp Arg Phe Lys Cys Glu Asn Asn Arg Cys lie Pro Asn Arg 
900 90 5 910 



Trp Leu Cys Asp Gly Asp Asn Asp cys Gly Asn Ser Glu Asp Glu Ser 
915 920 925 



Asn Ala Thr cys ser Ala Arg Thr cys pro pro Asn Gin Phe ser cys 
930 935 940 



Ala Ser Gly Arg cys lie Pro lie ser Trp Thr cys Asp Leu Asp Asp 
945 950 955 960 



Asp cys Gly Asp Arg ser Asp Glu Ser Ala ser Cys Ala Tyr Pro Thr 
965 970 975 



Cys Phe Pro Leu Thr Gin phe Thr Cys Asn Asn Gly Arg Cys lie Asn 
980 985 990 



lie Asn Trp Arg Cys Asp Asn Asp Asn Asp Cys Gly Asp Asn Ser Asp 
995 1000 1005 



Glu Ala Gly Cys ser His Ser cys Ser Ser Thr Gin Phe Lys Cys 
1010 1015 1020 



Asn ser Gly Arg Cys lie Pro Glu His Trp Thr Cys Asp Gly Asp 
1025 1030 1035 



Asn Asp Cys Gly Asp Tyr ser Asp Glu Thr His Ala Asn Cys Thr 
1040 1045 1050 



Asn Gin Ala Thr Arg pro Pro Gly Gly Cys His Ser Asp Glu Phe 
1055 1060 1065 



Gin Cys Arg Leu Asp Gly Leu Cys lie Pro Leu Arg Trp Arg Cys 
1070 1075 1080 



Asp Gly Asp Thr Asp Cys Met Asp Ser ser Asp Glu Lys ser cys 
1085 1090 1095 



Glu Gly val Thr His val cys Asp Pro Asn val Lys Phe Gly cys 
1100 1105 1110 



Lys Asp^ Ser Ala Arg cys Ile^ ser Lys Ala Trp val cys Asp Gly 
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Asp 1 Ser Asp Cys Glu Asp Asn Ser Asp Glu Glu Asn Cys Glu Ala 
1130 1135 1140 



Leu Ala Cys Arg Pro Pro ser His Pro Cys Ala Asn Asn Thr Ser 
1145 1150 1155 



val cys Leu Pro Pro Asp Lys Leu Cys Asp Gly Lys Asp Asp cys 
1160 1165 1170 



Gly Asp Gly Ser Asp Glu Gly Glu Leu Cys Asp Gin Cys Ser Leu 
1175 1180 1185 



Asn Asn Gly Gly Cys Ser His Asn Cys Ser val Ala Pro Gly Glu 
1190 1195 1200 



Gly lie val cys ser Cys Pro Leu Gly Met Glu Leu Gly Ser Asp 
1205 1210 1215 



Asn His Thr Cys Gin lie Gin Ser Tyr Cys Ala Lys His Leu Lys 
1220 1225 1230 



cys ser Gin Lys Cys Asp Gin Asn Lys Phe Ser val Lys Cys Ser 
1235 1240 1245 



cys Tyr Glu Gly Trp val Leu Glu Pro Asp Gly Glu ser cys Arg 
1250 1255 1260 



Ser Leu Asp Pro phe Lys Pro Phe lie lie Phe Ser Asn Arg His 
1265 1270 1275 



Glu He Arg Arg lie Asp Leu His Lys Gly Asp Tyr Ser val Leu 
1280 1285 1290 



val Pro- Gly Leu Arg Asn Thr lie Ala Leu Asp Phe His Leu Ser 
1295 1300 1305 



Gin Ser Ala Leu Tyr Trp Thr Asp Val Val Glu Asp Lys lie Tyr 
1310 1315 1320 



Arg Gly Lys Leu Leu Asp Asn Gly Ala Leu Thr Ser phe Glu val 
1325 1330 1335 



val lie Gin Tyr Gly Leu Ala Thr pro Glu Gly Leu Ala val Asp 
1340 1345 1350 



Trp lie Ala Gly Asn lie Tyr Trp Val Glu ser Asn Leu Asp Gin 
1355 1360 1365 , 



lie Glu: val Ala Lys Leu Asp Gly Thr Leu Arg Thr Thr Leu Leu 
1370 1375 1380 
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Ala Gly Asp lie Glu His pro Arg Ala lie Ala Leu asd Pro Aro 
1385 1390 1395 



Asp Gly lie Leu Phe Trp Thr Asp Trp Asp Ala Ser Leu Pro Arq 
1400 1405 1410 



lie Glu Ala Ala Ser Met ser Gly Ala Gly Arg Arg Thr lie His 
1415 1420 1425 



Arg Glu Thr Gly ser Gly Gly Trp Pro Asn Gly Leu Thr val Asp 
1430 1435 1440 



Tyr Leu Glu Lys Arg lie Leu Trp lie Asp Ala Arg ser Asp Ala 
1445 1450 1455 



lie Tyr Ser Ala Arg Tyr Asp Gly ser Gly His Met Glu val Leu 
1460 1465 1470 



Arg Gly His Glu Phe Leu Ser His pro Phe Ala Val Thr Leu Tyr 
1475 1480 1485 



Gly Gly Glu val Tyr Trp Thr Asp Trp Arg Thr Asn Thr Leu Ala 
1490 1495 1500 



Lys Ala Asn Lys Trp Thr Gly His Asn val Thr Val Val Gin Arq 
1505 1510 1515 



Thr Asn Thr Gin Pro Phe Asp Leu Gin Val Tyr His Pro ser Arq 
1520 1525 1530 



Gin Pro Met Ala Pro Asn Pro cys Glu Ala Asn Gly Gly Arq Gly 
1535 1540 1545 



Pro cys ser His Leu Cys Leu He Asn Tyr Asn Arg Thr val Ser 
1550 1555 1560 



Cys Ala Cys Pro His Leu Met Lys Leu His Lys Asp Asn Thr Thr 
1565 1570 1575 



Cys T yp Glu phe Lys Lys phe Leu Leu T yr Ala Arg Gin Met Glu 
1580 1585 1590 



lie Arg Gly val Asp Leu Asp Ala Pro Tyr Tyr Asn Tyr He lie 
1595 1600 1605 



ser Phe Thr val pro Asp lie Asp Asn Val Thr val Leu Asp Tyr 
1610 1615 1620 



Asp Ala Arg Glu Gin Arg Val Tyr Trp ser Asp val Arg Thr Gin 
1625 1630 1635 
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Ala lie Lys Arg Ala Phe lie Asn Gly Thr Gly Val Glu Thr val 
1640 1645 1650 



Val Ser Ala Asp Leu Pro Asn Ala His Gly Leu Ala val Asp Trp 
1655 1660 1665 



val Ser Arg Asn Leu Phe Trp Thr Ser Tyr Asp Thr Asn Lys Lys 
1670 1675 1680 



Gin lie Asn val Ala Arg Leu Asp Gly ser Phe Lys Asn Ala val 
1685 1690 1695 



val Gin Gly Leu Glu Gin Pro His Gly Leu val val His Pro Leu 
1700 1705 1710 



Arg Gly Lys Leu Tyr Trp Thr Asp Gly Asp Asn He Ser Met Ala 
1715 1720 1725 



Asn Met Asp Gly ser Asn His Thr Leu Leu Phe Ser Gly Gin Lys 
1730 1735 1740 



Gly Pro Val Gly Leu Ala lie Asp Phe Pro Glu Ser Lys Leu Tyr 
1745 1750 1755 



Trp lie Ser Ser Gly Asn His Thr lie Asn Arg Cys Asn Leu Asp 
1760 1765 1770 



Gly Ser Glu Leu Glu val lie Asp Thr Met Arg Ser Gin Leu Gly 
1775 1780 1785 



Lys Ala Thr Ala Leu Ala lie Met Gly Asp Lys Leu Trp Trp Ala 
1790 1795 1800 



Asp Gin Val Ser Glu Lys Met Gly Thr cys Asn Lys Ala Asp Gly 
1805 1810 1815 



Ser Gly Ser Val Val Leu Arg Asn Ser Thr Thr Leu Val Met His 
1820 1825 1830 



Met Lys Val Tyr Asp Glu Ser lie Gin Leu Glu His Glu Gly Thr 
1835 1840 1845 



Asn Pro Cys Ser val Asn Asn Gly Asp Cys ser Gin Leu Cys Leu 
1850 1855 1860 

Pro Thr Ser Glu Thr Thr Arg Ser Cys Met cys Thr Ala Gly Tyr 
1865 1870 1875 



ser Leu Arg ser Gly Gin Gin Ala cys Glu Gly Val Gly Ser Phe 
1880 1885 1890 
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Leu Leu Tyr ser Val His Glu Gly lie Arg Gly lie Pro Leu Asp 
1895 1900 1905 



Pro Asn Asp Lys ser Asp Ala Leu val Pro Val Ser Gly Thr Ser 
1910 1915 1920 



Leu Ala val Gly lie Asp Phe His Ala Glu Asn Asp Thr lie Tyr 
1925 1930 1935 



Trp val Asp Met Gly Leu ser Thr He Ser Arg Ala Lys Arg Asp 
1940 1945 1950 



Gin Thr Trp Arg Glu Asp Val val Thr Asn Gly lie Gly Arg Val 
1955 1960 1965 



Glu Gly lie Ala Val Asp Trp lie Ala Gly Asn lie Tyr Trp Thr 
1970 1975 1980 



Asp Gin Gly Phe Asp val He Glu val Ala Arg Leu Asn Gly Ser 
1985 1990 1995 



Phe Arg Tyr Val Val lie Ser Gin Gly Leu Asp Lys Pro Arq Ala 
2000 2005 2010 



lie Thr Val His Pro Glu Lys Gly Tyr Leu Phe Trp Thr Glu Trp 
2015 2020 2025 



Gly His Tyr Pro Arg lie Glu Arg ser Arg Leu Asp Gly Thr Glu 
2030 2035 2040 



Arg Val V.al Leu val Asn Val Ser lie ser Trp Pro Asn Gly lie 
2045 2050 2055 



Ser YjjL Asp J y r Gln G_| y Gly Lys Leu Tyr Trp Cys Asp Ala Arq 
2060 2065 , 2070 



Asp Lys lie Glu Arg lie Asp Leu Glu Thr Gly Glu Asn Arq 
2075 2080 2085 



Glu Val val Leu ser ser Asn Asn Met Asp Met Phe Ser val Ser 
2090 2095 2100 



Va1 Glu Asp phe 11 e Tyr Trp Ser Asp Ar 9 Thr His Ala Asn 

2105 2110 2115 



Gly Ile Lys Ar 9 G ly c ys Lys Asp Asn Ala Thr Asp ser val 

2120 2125 2130 



Pro Leu Arg Thr Gly He Gly val Gin Leu Lys Asp He Lys Val 
2135 2140 2145 
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Phe Asn Arg Asp Arg Gin Lys Gly Thr Asn val cys Ala val Ala 
2150 2155 2160 



Asn Gly Gly Cys Gin Gin Leu cys Leu Tyr Arg Gly Gly Gly Gin 
2165 2170 2175 



Arg Ala cys Ala cys Ala His Gly Net Leu Ala Glu Asp Gly Ala 
2180 2185 2190 



Ser Cys Arg Glu Tyr Ala Gly Tyr Leu Leu Tyr ser Glu Arg Thr 
2195 2200 2205 



lie Leu Lys , ser lie His Leu Ser Asp Glu Arg Asn Leu Asn Ala 
2210 2215 2220 



Pro val Gin Pro Phe Glu Asp pro Glu His Met Lys Asn Val lie 
2225 2230 2235 



Ala Leu Ala Phe Asp Tyr Arg Ala Gly Thr Ser Pro Gly Thr Pro 
2240 2245 2250 



Asn Arg lie Phe Phe ser Asp lie His Phe Gly Asn lie Gin Gin 
2255 2260 2265 



lie Asn Asp Asp Gly ser Gly Arg Thr Thr lie Val Glu Asn Val 
2270 2275 2280 



Gly Ser Val Glu Gly Leu Ala Tyr His Arg Gly Trp Asp Thr Leu 
2285 2290 2295 



Tyr Trp Thr ser Tyr Thr Thr Ser. Thr He Thr Arg His Thr Val 
2300 2305 2310 



Asp Gin Thr Arg Pro Gly Ala phe Glu Arg Glu Thr Val lie Thr 
2315 2320 2325 



Met Ser Gly Asp Asp His Pro Arg Ala Phe Val Leu Asp Glu Cys 
2330 2335 2340 



Gin Asn Leu Met Phe Trp Thr Asn Trp Asn Glu Leu His pro Ser 
2345 2350 2355 



lie Met Arg Ala Ala Leu ser Gly Ala Asn val Leu Thr Leu lie 
2360 2365 2370 



Glu Lys Asp lie Arg Thr Pro Asn Gly Leu Ala lie Asp His Arg 
2375 2380 2385 



Ala Glu Lys Leu Tyr Phe Ser Asp Ala Thr Leu Asp Lys lie Glu 
2390 2395 2400 
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Arg cys Glu Tyr Asp Gly ser His Arg Tyr Val lie Leu Lys ser 
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Gin Pro cys Glu Arg Thr ser Leu Cys Tyr Ala pro Ser Trp val 
2660 2665 2670 



Cys Asp Gly Ala Asn Asp cys Gly Asp Tyr Ser Asp Glu Arg Asp 
2675 2680 2685 



cys Pro Gly Val Lys Arg pro Arg Cys Pro Leu Asn Tyr Phe Ala 
2690 2695 2700 



Cys Pro Ser Gly Arg Cys lie Pro Met Ser Trp Thr Cys Asp Lys 
2705 2710 2715 



Glu Asp Asp cys Glu Asn Gly Glu Asp Glu Thr His Cys Asn Lys 
2720 2725 2730 



Phe cys Ser Glu Ala Gin Phe Glu Cys Gin Asn His Arg Cys lie 
2735 2740 274 5 



ser Lys Gin Trp Leu Cys Asp Gly ser Asp Asp cys Gly Asp Gly 
2750 2755 2760 



Ser Asp Glu Ala Ala His Cys Glu Gly Lys Thr cys Gly pro ser 
2765 2770 2775 



ser phe ser cys Pro Gly Thr His val Cys val Pro Glu Arg Trp 
2780 2785 2790 



Leu cys Asp Gly Asp Lys Asp cys Thr Asp Gly Ala Asp Glu Ser 
2795 2800 2805 



val Thr Ala Gly cys Leu Tyr Asn ser Thr Cys Asp Asp Arg Glu 
2810 28 15 2820 



Phe Met Cys Gin Asn Arg Leu cys lie Pro Lys His phe val Cys 
282 5 2830 2835 



Asp His Asp Arg Asp cys Ala Asp Gly ser Asp Glu ser Pro Glu 
2840 2845 2850 



Cys Glu Tyr Pro Thr cys Gly Pro Asn Glu Phe Arg cys Ala Asn 
2855 2860 2865 



Gly Arg cys Leu Ser ser Arg Gin Trp Glu Cys Asp Gly Glu Asn 
2870 2875 2880 



Asp Cys His Asp His ser Asp Glu Ala Pro Lys Asn Pro His Cvs 
2885 2890 2895 



Thr Ser Pro Glu His Lys Cyi Asn Ala Ser ser Gin Phe Leu Cvs 
2900 2905 2910 
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Ser Ser Gly Arg cys Val Ala Glu Ala Leu Leu cys Asn Gly Gin 
2915 2920 2925 



Asp Asp cys Gly Asp Gly ser Asp Glu Arg Gly cys His val Asn 
2930 2935 294,0 



Glu Cys Leu ser Arg Lys Leu Ser Gly Cys ser Gin Asp cys Glu 
2945 2950 2955 



Asp Leu Lys lie Gly Phe Lys Cys Arg cys Arg Pro Gly Phe Arg 
2960 2965 2970 



Leu Lys Asp Asp Gly Arg Thr Cys Ala Asp Leu Asp Glu cys Ser 
2975 2980 2985 



Thr Thr Phe Pro Cys Ser Gin Leu Cys lie Asn Thr His Gly Ser 
2990 2995 3000 



Tyr Lys Cys Leu cys Val Glu Gly Tyr Ala Pro Arg Gly Gly Asp 
3005 3010 3015 



Pro His Ser cys Lys Ala Val Thr Asp Glu Glu Pro Phe Leu lie 
3020 3025 3030 



Phe Ala Asn Arg Tyr Tyr Leu Arg Lys Leu Asn Leu Asp Gly Ser 
3035 3040 3045 



Asn Tyr Thr Leu Leu Lys Gin Gly Leu Asn Asn Ala val Ala Leu 
3050 3055 3060 



Asp Phe Asp Tyr Arg Glu Gin Met lie Tyr Trp Thr Asp val Thr 
3065 3070 3075 



Thr Gin Gly Ser Met lie Arg Arg Met His Leu Asn Gly ser Asn 
3080 3085 3090 



Val Gin Val Leu His Arg Thr Gly Leu ser Asn Pro Asp Gly Leu 
3095 3100 3105 



Ala val Asp Trp Val Gly Gly Asn Leu Tyr Trp cys Asp Lys Gly 
3110 3115 3120 



Arg Asp Thr lie Glu val ser Lys Leu Asn Gly Ala Tyr Arq Thr 
3125 3130 3135 



val Leu val ser ser Gly Leu Arg Glu Pro Arg Ala Leii Val val 
3140 3145 3150 



Asp Val Gin Asn Gly Tyr Leu Tyr Trp Thr Asp Trp Gly Asp His 
3155 3160 3165 •: 
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ser Leu lie Gly Arg lie Gly Met Asp Gly ser Gly Arg ser lie 
3170 3175 3180 



lie val Asp Thr Lys He Thr Trp pro Asn Gly Leu Thr val Asp 
3185 3190 3195 



Tyr val Thr Glu Arg lie Tyr Trp Ala Asp Ala Arg Glu Asp Tyr 
3200 3205 3210 



lie Glu Phe Ala ser Leu Asp Gly ser Asn Arg His val val Leu 
3215 3220 3225 



ser Gin Asp lie pro His lie Phe Ala Leu Thr Leu phe Glu Asp 
3230 3235 3240 



Tyr Val Tyr Trp Thr Asp Trp Glu Thr Lys Ser lie Asn Arg Ala 
3245 3250 3255 



His Lys Thr Thr Gly Ala Asn Lys Thr Leu Leu lie Ser Thr Leu 
3260 3265 3270 



His Arg Pro Met Asp Leu His val Phe His Ala Leu Arg Gin Pro 
3275 3280 3285' 



Asp val Pro Asn His Pro Cys Lys Val Asn Asn Gly Gly Cys Ser 
3290 3295 3300 



Asn Leu Cys Leu Leu ser Pro Gly Gly Gly His Lys Cys Ala cys 
3305 3310 3315 



Pro Thr Asn Phe Tyr Leu Gly Gly Asp Gly Arg Thr cys val Ser 
3320 3325 3330 



Asn cys Thr Ala Ser Gin Phe Val cys Lys Asn Asp Lys cys lie 
3335 3340 3345 



Pro Phe Trp Trp Lys Cys Asp Thr Glu Asp Asp Cys Gly Asp His 
3350 3355 3360 



Ser Asp Glu Pro Pro Asp Cys Pro Glu phe Lys Cys Arg pro Gly 
3365 3370 3375 



Gin Phe Gin Cys Ser Thr Gly He cys Thr Asn Pro Ala Phe lie 
3380 3385 3390 



cys Asp Gly Asp Asn Asp cys Gin Asp Asn ser Asp Glu Ala Asn 
3395 3400 3405 



Cys Asp lie His val cys Leu Pro ser Gin phe Lys cys Thr Asn 
3410 3415 3420 
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Asp Cys Gly Asp Asn Ser Asp Glu Asn Pro Glu Glu cys Ala Ara 
3680 3685 3690 
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Asn Thr 


cys 


Lys Ala 


Glu 


Gly 


Ser 


Glu Tyr 


Gin val 


Leu 


Tyr lie 


3860 








3865 




3870 




Ala Asp 


ASp 


Asn Glu 


lie 


Arg 


Ser 


Leu Phe 


Pro Gly 


His 


Pro His 


3875 








3880 






3885 


Ser Ala 
3890 


Tyr 


Glu Gin 


Thr 


Phe 

3895 


Gin 


Gly Asp 


Glu Ser 
3900 


val 


Arg lie 


Asp Ala 
3905 


Met 


Asp val 


His 


Val 

3910 


Lys 


Ala Gly 


Arg val 
3915 


Tyr 


Trp Thr 


Asn Trp 


His 


Thr Gly 


Thr 


He 


Ser 


Tyr Arg 


Ser Leu 


Pro 


Pro Ala 


3920 








3925 




3930 
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Ala Pro Pro Thr Thr Ser Asn Arg His Arg Arg Gin lie Asp Arq 
3935 3940 3945 



Gly Val Thr His Leu Asn He ser Gly Leu Lys Met Pro Arg Gly 
3950 3955 3960 



lie Ala lie Asp Trp Val Ala Gly Asn Val Tyr Trp Thr Asp ser 
3965 3970 3975 



Gly Arg Asp val lie Glu Val Ala Gin Met Lys Gly Glu Asn Arq 
3980 3985 3990 



Lys Thr Leu He ser Gly Met He Asp Glu Pro His Ala lie Val 
3995 4000 4005 



val Asp pro Leu Arg Gly Thr Met Tyr Trp Ser Asp Trp Gly Asn 
4010 4015 4020 



His Pro Lys He Glu Thr Ala Ala Met Asp Gly Thr Leu Arg Glu 
4025 4030 4035 



Thr Leu Val Gin Asp Asn lie Gin Trp Pro Thr Gly Leu Ala Val 
4040 4045 4050 



Asp Tyr His Asn Glu Arg Leu Tyr Trp Ala Asp Ala Lys Leu Ser 
4055 4060 4065 



Val lie Gly Ser lie Arg Leu Asn Gly Thr Asp Pro lie val Ala 
4070 4075 4080 



Ala Ser L y s Ar 9 Gly Leu ser His Pro Phe Ser lie Asp Val 

4085 4090 4095 



P * ie As P T y r Ty Gl y Va ^ T hr T yr lie Asn Asn Arg val 
4100 4105 4110 



Phe 11 e His tys phe Gly His ser pro Leu lie Asn Leu Thr 

4115 4120 4125 



Gly Leu Ser His Ala Ser As P Val Val Leu Tyr His Gin His 
4130 4135 4140 



Lys Gl^n^ Glu Val Thr Asn^ Pro Cys Asp Arg Lys Lys cys Glu 



Trp !;?“ Cys Leu Leu ser Pro Ser Gly Pro val Cys Thr Cys Pro 
4160 4165 4170 



Asn Gly Lys Arg Leu Asp Asn Gly Thr Cys val Pro Val Pro Ser 
4175 4180 4185 
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Pro Thr Pro Pro Pro Asp Ala Pro Arg Pro Gly Thr Cys Thr Leu 
4190 4195 4200 



Gin Cys Phe Asn Gly Gly ser cys Phe Leu Asn Ala Arg Arg Gin 
4205 4210 4215 



Pro Lys cys Arg cys Gin Pro Arg Tyr Thr Gly Asp Lys cys Glu 
4220 4225 4230 



Leu Asp Gin cys Trp Glu Tyr Cys His Asn Gly Gly Thr Cys Ala 
4235 4240 4245 



Ala ser Pro ser Gly Met Pro Thr cys Arg Cys Pro Thr Gly Phe 
4250 4255 4260 



Thr Gly Pro Lys Cys Thr Ala Gin val Cys Ala Gly Tyr cys Ser 
4265 4270 4275 



Asn Asn Ser Thr Cys Thr Val Asn Gin Gly Asn Gin Pro Gin Cys 
4280 4285 4290 



Arg Cys Leu Pro Gly Phe Leu Gly Asp Arg Cys Gin Tyr Arg Gin 
4295 4300 4305 



cys Ser Gly Phe cys Glu Asn Phe Gly Thr Cys Gin Met Ala Ala 
4310 4315 4320 



Asp Gly ser Arg Gin Cys Arg Cys Thr Val Tyr Phe Glu Gly Pro 
4325 4330 4335 



Arg Cys Glu Val Asn Lys Cys Ser Arg cys Leu Gin Gly Ala Cys 
4340 4345 4350 ' 



Val Val Asn Lys Gin Thr Gly Asp Val Thr cys Asn cys Thr Asp 
4355 4360 4365 



Gly Arg Val Ala Pro ser Cys Leu Thr Cys lie Asp His cys Ser 
4370 4375 4380 



Asn Gly Gly ser Cys Thr Met Asn ser Lys Met Met Pro Glu cys 
4385 4390 4395 



Gin cys Pro Pro His Met Thr Gly Pro Arg cys Glu Glu Gin Val 
4400 4405 44X0 



val ser Gin Gin Gin Pro Gly His Met Ala ser xle Leu lie Pro 
4415 4420 4425 



Leu Leu Leu Leu Leu Leu Leu Leu Leu Val Ala Gly Val val Phe 
4430 4435 4440 
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Trp Tyr Lys Arg Arg val Arg Gly Ala Lys Gly Phe Gin His Gin 
4445 4450 4455 



Arg Met Thr Asn Gly Ala Met Asn Val Glu lie Gly Asn Pro Thr 

. 7o 



4460 



4465 



44 



Tyr Lys Met Tyr Glu Gly Gly Glu Pro Asp Asp val Gly Gly Leu 

4475 4480 4485 

Leu Asp Ala Asp Phe Ala Leu Asp pro Asp Lys Pro Thr Asn Phe 

4490 4495 4500 

Thr Asn Pro val Tyr Ala Thr Leu Tyr Met Gly Gly His Gly ser 

4505 4510 4515 

Arg His Ser Leu Ala Ser Thr Asp Glu Lys Arg Glu Leu Leu Gly 

4520 4525 4530 



Arg Gly Pro Glu Asp Glu lie Gly Asp Pro Leu Ala 
4535 4540 4545 



< 210 > 68 
<211> 4544 

<212> PRT 
<213> HOMO SAPIENS 

<400> 68 

Met Leu Thr Pro Pro Leu Leu Leu Leu Leu pro Leu Leu ser Ala Leu 

1 5 10 15 

Val Ala Ala Ala lie Asp Ala Pro Lys Thr cys ser pro Lys Gin Phe 

20 25 30 

Ala Cys Arg Asp Gin lie Thr cys lie Ser Lys Gly Trp Arg Cys Asp 
35 40 45 

Gly Glu Arg Asp Cys Pro Asp Gly Ser Asp Glu Ala Pro Glu lie Cys 
50 55 60 

Pro Gin ser Lys Ala Gin Arg Cys Gin Pro Asn Glu His Asn cys Leu 

65 70 75 80 

Gly Thr Glu Leu Cys val Pro Met ser Arg Leu Cys Asn Gly val Gin 

85 90 95 

Asp Cys Met Asp Gly Ser Asp Glu Gly Pro His Cys Arg Glu Leu Gin 
100 105 110 

Gly Asn cys ser Arg Leu Gly cys Gin His His Cys Val Pro Thr Leu 
115 120 125 



Asp Gly Pro Thr cys Tyr Cys Asn Ser ser Phe Gin Leu Gin Ala Asp 
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130 










135 


r 








140 










Gly 


Lys 


Thr 


cys 


Lys 


Asp 


Phe 


ASp 


Glu 


cys 


Ser 


Val 


Tyr 


Gly 


Thr 


Cys 


145 




150 










155 










160 


ser 


Gin 


Leu 


cys 


Thr 


Asn 


Thr 


Asp 


Gly 


Ser 


Phe 


lie 


cys 


Gly 


Cys 


Val 








165 






170 










175 




Gill 


Gly 


Tyr 


Leu 


Leu 


Gin 


Pro 


Asp 


Asn 


Arg 


Ser 


cys 


Lys 


Ala 


Lys 


Asn 




180 








185 










190 






Glu 


Pro 


val 


ASp 


Arg 


Pro 


Pro 


Val 


Leu 


Leu 


He 


Ala 


Asn 


Ser 


Gin 


Asn 






195 






200 










205 








lie 


Leu 


Ala 


Thr 


Tyr 


Leu 


Ser 


Gly 


Ala 


Gin 


Val 


ser 


Thr 


lie 


Thr 


Pro 




210 








215 








220 










Thr 


Ser 


Thr 


Arg 


Gin 


Thr 


Thr 


Ala 


Met 


Asp 


Phe 


Ser 


Tyr 


Ala 


Asn 


Glu 


225 








230 








235 










240 


Thr 


Val 


Cys 


Trp 


val 


His 


Val 


Gly 


Asp 


Ser 


Ala 


Ala 


Gin 


Thr 


Gin 


Leu 




• 


245 






250 










255 




Lys 


cys 


Ala 


Arg 

260 


Met 


Pro 


Gly 


Leu 


Lys 

265 


Gly 


Phe 


val 


Asp 


Glu 

270 


His 


Thr 


He 


Asn 


lie 


Ser 


Leu 


Ser 


Leu 


His 


His 


val 


Glu 


Gin 


Met 


Ala 


lie 


Asp 






275 










280 










285 






Trp 


Leu 

290 


Thr 


Gly 


Asn 


Phe 


Tyr 

295 


Phe 


val 


Asp 


Asp 


lie 

300 


Asp 


Asp 


Arg 


lie 


Phe 

305 


val 


Cys 


Asn 


Arg 


Asn 

310 


Gly 


Asp 


Thr 


cys 


val 

315 


Thr 


Leu 


Leu 


Asp 


Leu 

320 


Glu 


Leu 


Tyr 


Asn 


Pro 

325 


Lys 


Gly 


lie 


Ala 


Leu 

330 


Asp 


Pro 


Ala 


Met 


Gly 

335 


Lys 


val 


Phe 


Phe 


Thr 


Asp 


Tyr 


Gly 


Gin 


lie 


Pro 


Lys 


Val 


Glu 


Arg 


cys 


Asp 








340 








345 










350 




Met 


Asp 


Gly 


Gin 


Asn 


Arg 


Thr 


Lys 


Leu 


Val 


Asp 


Ser 


Lys 


lie 


val 


Phe 




355 








360 








365 








Pro 


His 


Gly 


lie 


Thr 


Leu 


Asp 


Leu 


val 


Ser 


Arg 


Leu 


val 


Tyr 


Trp 


Ala 




370 










375 








380 








Asp 


Ala 


Tyr 


Leu 


ASp 


Tyr 


lie 


Glu 


val 


val 


Asp 


Tyr 


Gill 


Gly 


Lys 


Gly 


385 










390 










395 








400 


Arg 


Gin 


Thr 


lie 


lie 


Gin 


Gly 


He 


Leu 


He 


Glu 


His 


Leu 


Tyr 


Gly 


Leu 
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405 










410 










415 




Thr 


val 


Phe 


Glu 


Asn 


Tyr 


Leu 


Tyr 


Ala 


Thr 


Asn 


ser 


Asp 


Asn 


Ala 


Asn 








420 






425 








430 






Ala 


Gin 


Gin 


Lys 


Thr 


Ser 


Val 


He 


Arg 


Val 


Asn 


Arg 


Phe 


Asn 


Ser 


Thr 






435 








440 






445 








Glu 


Tyr 

450 


Gin 


val 


Val 


Thr 


Arg 

455 


Val 


Asp 


Lys 


Gly 


Gly 

460 


Ala 


Leu 


His 


lie 


Tyr 


His 


Gin 


Arg 


Arg 


Gin 


Pro 


Arg 


Val 


Arg 


Ser 


His 


Ala 


Cys 


Glu 


Asn 


465 






470 






475 








480 


ASp 


Gin 


Tyr 


Gly 


Lys 

485 


Pro 


Gly 


Gly 


cys 


Ser 

490 


Asp 


lie 


Cys 


Leu 


Leu 

495 


Ala 


Asn 


Ser 


His 


Lys 

500 


Ala 


Arg 


Thr 


Cys 


Arg 

505 


Cys 


Arg 


Ser 


Gly 


Phe 

510 


Ser 


Leu 


Gly 


Ser 


Asp 


Gly 


Lys 


Ser 


Cys 


Lys 


Lys 


Pro 


Glu 


His 


Glu 


Leu 


phe 


Leu 






515 






520 








525 








val 


Tyr 

530 


Gly 


Lys 


Gly 


Arg 


Pro 

535 


Gly 


lie 


He 


Arg 


Gly 

540 


Met 


Asp 


Met 


Gly 


Ala 


Lys 


Val 


Pro 


Asp 


Glu 


His 


Met 


lie 


Pro 


He 


Glu 


Asn 


Leu 


Met 


Asn 


545 






550 










555 










560 


pro 


Arg 


Ala 


Leu 


Asp 


Phe 


His 


Ala 


Glu 


Thr 


Gly 


Phe 


He 


Tyr 


Phe 


Ala 










565 










570 






575 




Asp 


Thr 


Thr 


Ser 

580 


Tyr 


Leu 


He 


Gly 


Arg 

585 


Gin 


Lys 


lie 


ASp 


Gly 

590 


Thr 


Glu 


Arg 


Glu 


Thr 


He 


Leu 


Lys 


Asp 


Gly 


He 


His 


As n 


val 


Glu 


Gly 


val 


Ala 






595 






600 










605 






val 


Asp 


Trp 


Met 


Gly 


Asp 


Asn 


Leu 


Tyr 


Trp 


Thr 


Asp 


Asp 


Gly 


Pro 


Lys 




610 










615 








620 




Lys 


Thr 


lie 


ser 


val 


Ala 


Arg 


Leu 


Glu 


Lys 


Ala 


Ala 


Gin 


Thr 


Arg 


Lys 


625 










630 








635 








640 


Thr 


Leu 


lie 


Glu 


Gly 


Lys 


Met 


Thr 


His 


Pro 


Arg 


Ala 


He 


val 


val 


ASp 










645 










650 








655 


Pro 


Leu 


Asn 


Gly 

660 


Trp 


Met 


Tyr 


Trp 


Thr 

665 


Asp 


Trp 


Glu 


Glu 


Asp 

670 


pro 


Lys 


Asp 


Ser 


Arg 


Arg 


Gly 


Arg 


Leu 


Glu 


Arg 


Ala 


Trp 


Met 


Asp 


Gly 


Ser 


His 
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675 680 685 



Arg Asp lie Phe val Thr Ser Lys Thr Val Leu Trp pro Asn Gly Leu 
690 695 700 



Ser Leu Asp lie Pro Ala Gly Arg Leu T yr Trp Val Asp Ala Phe Tyr 
705 710 715 720 



Asp Arg lie Glu Thr lie Leu Leu Asn Gly Thr Asp Arg Lys lie Val 
725 730 735 



Tyr Glu Gly pro Glu Leu Asn His Ala Phe Gly Leu Cys His His Gly 
740 745 750 



Asn Tyr Leu phe Trp Thr Glu Tyr Arg ser Gly Ser val Tyr Arg Leu 
755 760 765 



Glu Arg Gly val Gly Gly Ala Pro Pro Thr Val Thr Leu Leu Arg Ser 
770 775 780 



Glu Arg Pro Pro lie Phe Glu lie Arg Met Tyr Asp Ala Gin Gin Gin 
785 790 795 800 



Gin Val Gly Thr Asn Lys Cys Arg Val Asn Asn Gly Gly cys ser ser 
805 810 815 



Leu Cys Leu Ala Thr Pro Gly Ser Arg Gin Cys Ala cys Ala Glu Asp 
820 825 830 



Gin Val Leu Asp Ala Asp Gly val Thr Cys Leu Ala Asn Pro Ser Tyr 
835 840 845 



Val Pro Pro Pro Gin cys Gin pro Gly Glu Phe Ala cys Ala Asn Ser 
850 855 860 



Arg cys lie Gin Glu Arg Trp Lys Cys Asp Gly Asp Asn Asp cys Leu 
865 870 875 880 



Asp Asn Ser Asp Glu Ala Pro Ala Leu cys His Gin His Thr Cys Pro 
885 890 895 



Ser Asp Arg Phe Lys Cys Glu Asn Asn Arg Cys tie Pro Asn Arg Trp 
900 905 910 



Leu Cys Asp Gly Asp Asn Asp cys Gly Asn Ser Glu Asp Glu Ser Asn 
915 920 925 



Ala Thr cys Ser Ala Arg Thr cys pro Pro Asn Gin Phe Ser cys Ala 
930 935 940 



Ser Gly Arg Cys lie Pro lie Ser Trp Thr Cys Asp Leu Asp Asp Asp 

Page 122 




WO 03/106657 



PCT/US03/19260 



Nonpro visional iP-017.ST25.txt 

945 950 955 960 

Cys Gly Asp Arg ser Asp Glu ser Ala ser Cys Ala Tyr Pro Thr cys 
965 970 975 

Phe Pro Leu Thr Gin Phe Thr Cys Asn Asn Gly Arg Cys lie Asn lie 
980 985 990 

Asn Trp Arg cys Asp Asn Asp Asn Asp Cys Gly Asp Asn Ser Asp Glu 
995 1000 1005 



Ala 


Gly 

1010 


Cys 


ser 


His 


Ser 


cys 

1015 


Ser 


Ser 


Thr 


Gin 


Phe 

1020 


Lys 


Cys 


Asn 


Ser 


Gly 

1025 


Arg 


cys 


lie 


Pro 


Glu 

1030 


His 


Trp 


Thr 


Cys 


ASp 

1035 


Gly 


Asp 


Asn 


Asp 


cys 

1040 


Gly 


Asp 


Tyr 


Ser 


Asp 

1045 


Glu 


Thr 


His 


Ala 


Asn 

1050 


cys 


Thr 


Asn 


Gl n 


Al a 
1055 


Thr 


Arg 


Pro 


Pro 


Gly 

1060 


Gly 


cys 


His 


Thr 


ASp 

1065 


Glu 


Phe 


Gin 


Cys 


Arg 

1070 


Leu 


Asp 


Gly 


Leu 


Cys 

1075 


lie 


Pro 


Leu 


Arg 


Trp 

1080 


Arg 


cys 


Asp 


Gly 


Asp 

1085 


Thr 


Asp 


Cys 


Met 


Asp 

1090 


ser 


Ser 


Asp 


Glu 


Lys 

1095 


ser 


cys 


Glu 


Gly 


Val 

1100 


Thr 


His 


val 


cys 


Asp 

1105 


pro 


Ser 


val 


Lys 


Phe 

1110 


Gly 


cys 


Lys 


Asp 


Ser 

1115 


Ala 


Arg 


Cys 


lie 


ser 

1120 


Lys 


Ala 


Trp 


val 


cys 

1125 


Asp 


Gly 


Asp 


Asn 


Asp 

1130 


Cys 


Glu 


Asp 


Asn 


ser 

1135 


ASp 


Glu 


Glu 


Asn 


Cys 

1140 


Glu 


Ser 


Leu 


Ala 


Cys 

1145 


Arg 


Pro 


pro 


ser 


His 

1150 


Pro 


cys 


Ala 


Asn 


Asn 

1155 


Thr 


ser 


Val 


cys 


Leu 

1160 


Pro 


Pro 


ASp 


Lys 


Leu 

1165 


Cys 


Asp 


Gly 


Asn 


Asp 

1170 


Asp 


cys 


Gly 


Asp 


Gly 

1175 


Ser 


Asp 


Glu 


Gly 


Glu 

1180 


Leu 


Cys 


Asp 


Gin 


Cys 

1185 


Ser 


Leu 


Asn 


Asn 


Gly 

1190 


Gly 


Cys 


Ser 


His 


Asn 

1195 


Cys 


Ser 


val 


Ala 


Pro 

1200 


Gly 


Glu 


Gly 


He 


Val 


cys 


Ser 


Cys 


pro 


Leu 


Gly 


Met Glu 
Page 


Leu 

123 


Gly 


Pro 


Asp 


Asn 
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1205 1210 1215 

His Thr cys Gin lie Gin 5er Tyr Cys Ala Lys His Leu Lys cys 

1220 1225 1230 

ser Gin Lys cys Asp Gin Asn Lys Phe Ser Val Lys Cys Ser Cys 

1235 1240 1245 

Tyr Glu Gly Trp Val Leu Glu Pro Asp Gly Glu ser Cys Arg Ser 

1250 1255 1260 

Leu Asp Pro Phe Lys Pro Phe lie lie Phe Ser Asn Arg His Glu 

1265 1270 1275 

lie Arg Arg lie Asp Leu His Lys Gly Asp Tyr ser val Leu val 

1280 1285 1290 

Pro Gly Leu Arg Asn Thr He Ala Leu Asp Phe His Leu ser Gin 

1295 1300 1305 

Ser Ala Leu Tyr Trp Thr Asp val Val Glu Asp Lys lie Tyr Arg 

1310 1315 1320 

Gly Lys Leu Leu Asp Asn Gly Ala Leu Thr ser Phe Glu val Val 

1325 1330 , 1335 

lie Gin Tyr Gly Leu Ala Thr Pro Glu Gly Leu Ala val Asp Trp 

1340 1345 1350 

lie Ala Gly Asn lie Tyr Trp val Glu ser Asn Leu Asp Gin lie 

1355 1360 1365 

Glu val Ala Lys Leu Asp Gly Thr Leu Arg Thr Thr Leu Leu Ala 

1370 1375 1380 

Gly Asp lie Glu His Pro Arg Ala lie Ala Leu Asp Pro Arg Asp 

1385 1390 1395 

Gly lie Leu Phe Trp Thr Asp Trp Asp Ala ser Leu Pro Arg lie 

1400 1405 1410 

Glu Ala Ala Ser Met Ser Gly Ala Gly Arg Arg Thr val His Arg 

1415 1420 1425 

Glu Thr Gly Ser Gly Gly Trp Pro Asn Gly Leu Thr Val Asp Tyr 

1430 1435 1440 

Leu Glu Lys Arg lie Leu Trp lie Asp Ala Arg Ser Asp Ala lie 

1445 1450 1455 

Tyr Ser Ala Arg Tyr Asp Gly ser Gly His Met Glu 
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1460 1465 1470 



Gly His Glu phe Leu Ser His Pro Phe Ala Val Thr Leu Tyr Gly 
1475 1480 1485 



Gly Glu Val Tyr Trp Thr Asp Trp Arg Thr Asn Thr Leu Ala Lys 
1490 1495 1500 



Ala Asn Lys Trp Thr Gly His Asn val Thr val val Gin Arg Thr 
1505 1510 1515 



Asn Thr Gin Pro Phe Asp Leu Gin val Tyr His Pro ser Arg Gin 
1520 1525 1530 



Pro Met Ala pro Asn Pro Cys Glu Ala Asn Gly Gly Gin Gly Pro 
1535 1540 1545 



Cys ser His Leu cys Leu lie Asn Tyr Asn Arg Thr val Ser Cys 
1550 1555 1560 



Ala cys Pro His Leu Met Lys Leu His Lys Asp Asn Thr Thr Cys 
1565 1570 1575 



Tyr Glu Phe Lys Lys Phe Leu Leu Tyr Ala Arg Gin Met Glu lie 
1580 1585 1590 



Arg Gly Val Asp Leu Asp Ala Pro Tyr Tyr Asn Tyr lie lie Ser 
1595 1600 1605 



Phe Thr Val Pro Asp lie Asp Asn val Thr Val Leu Asp Tyr Asp 
1610 1615 1620 



Ala Arg Glu Gin Arg Val Tyr Trp Ser Asp Val Arg Thr Gin Ala 
1625 1630 1635 



lie Lys Arg Ala Phe lie Asn Gly Thr Gly Val Glu Thr Val Val 
1640 1645 1650 



Ser Ala Asp Leu Pro Asn Ala His Gly Leu Ala val Asp Trp val 
1655 1660 1665 



Ser Arg Asn Leu Phe Trp Thr Ser Tyr Asp Thr Asn Lys Lys Gin 
1670 1675 1680 



lie Asn val Ala Arg Leu Asp Gly Ser Phe Lys Asn Ala Val Val 
1685 1690 1695 



Gin Gly Leu Glu Gin Pro His Gly Leu Val Val His Pro Leu Arg 
1700 1705 1710 



Gly Lys Leu Tyr Trp Thr Asp Gly Asp Asn lie ser Met Ala Asn 
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1715 1720 1725 



Met Asp Gly Ser Asn Arg Thr Leu Leu Phe Ser Gly Gin Lys Gly 
1730 1735 1740 



Pro val Gly Leu Ala lie Asp Phe Pro Glu Ser Lys Leu Tyr Trp 
1745 1750 1755 



lie Ser Ser Gly Asn His Thr lie Asn Arg Cys Asn Leu Asp Gly 
1760 1765 1770 



ser Gly Leu Glu val lie Asp Ala Met Arg Ser Gin Leu Gly Lys 
1775 1780 1785 



Ala Thr Ala Leu Ala lie Met Gly Asp Lys Leu Trp Trp Ala Asp 
1790 1795 1800 



Gin val ser Glu Lys Met Gly Thr Cys ser Lys Ala Asp Gly ser 
1805 1810 1815 



Gly ser val Val Leu Arg Asn Ser Thr Thr Leu val Met His Met 
1820 1825 1830 



Lys Val Tyr Asp Glu Ser lie Gin Leu Asp His Lys Gly Thr Asn 
1835 1840 1845 



pro cys Ser val Asn Asn Gly Asp cys ser Gin Leu Cys Leu Pro 
1850 1855 1860 



Thr ser Glu Thr Thr Arg ser cys Met cys Thr Ala Gly Tyr Ser 
1865 1870 1875 



Leu Arg ser Gly Gin Gin Ala cys Glu Gly val Gly ser Phe Leu 
1880 1885 1890 



Leu Tyr ser Val His Glu Gly lie Arg Gly lie Pro Leu Asp Pro 
1895 1900 1905 



Asn Asp Lys Ser Asp Ala Leu Val Pro Val Ser Gly Thr ser Leu 
1910 1915 1920 



Ala Val Gly lie Asp Phe His Ala Glu Asn Asp Thr lie Tyr Trp 
1925 1930 . 1935 



val Asp Met Gly Leu Ser Thr lie Ser Arg Ala Lys Arg Asp Gin 
1940 1945 1950 



Thr Trp Arg Glu Asp Val val Thr Asn Gly lie Gly Arg Val Glu 
1955 1960 1965 



Gly lie Ala val Asp Trp lie Ala Gly Asn lie Tyr Trp Thr Asp 
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1970 1975 1980 



Gin Gly 


Phe 


Asp 


val 


lie 


Glu 


val 


Ala 


Arg 


Leu 


Asn 


Gly 


Ser 


Phe 


1985 








1990 










1995 








Arg Tyr 


val 


val 


lie 


ser 


Gin 


Gly 


Leu 


Asp 


Lys 


Pro 


Arg 


Ala 


lie 


2000 










2005 






2010 








Thr Val 


His 


Pro 


Glu 


Lys 


Gly 


Tyr 


Leu 


Phe 


Trp 


Thr 


Glu 


Trp 


Gly 


2015 








2020 








2025 








Gin Tyr 


Pro 


Arg 


He 


GlU 


Arg 


ser 


Arg 


Leu 


Asp 


Gly 


Thr 


Glu 


Arg 


2030 








2035 








2040 








val val 


Leu 


Val 


Asn 


Val 


ser 


He 


Ser 


Trp 


pro 


Asn 


Gly 


lie 


Ser 


2045 










2050 








2055 








val Asp 


Tyr 


Gin 


Asp 


Gly 


Lys 


Leu 


Tyr 


Trp 


Cys 


Asp 


Ala 


Arg 


Thr 


2060 






2065 










2070 








Asp Lys 


lie 


Glu 


Arg 


lie 


Asp 


Leu 


Glu 


Thr 


Gly 


Glu 


Asn 


Arg 


Glu 


2075 








2080 










2085 








Val val 


Leu 


Ser 


Ser 


Asn 


Asn 


Met 


Asp 


Met 


Phe 


Ser 


val 


ser 


val 


2090 










2095 








2100 








Phe Glu 


Asp 


Phe 


lie 


Tyr 


Trp 


Ser 


Asp 


Arg 


Thr 


His 


Ala 


Asn 


Gly 


2105 






2110 






2115 






ser lie 


Lys 


Arg 


Gly 


Ser 


Lys 


Asp 


Asn 


Ala 


Thr 


Asp 


Ser 


val 


Pro 


2120 




2125 










2130 








Leu Arg 


Thr 


Gly 


He 


Gly 


Val 


Gin 


Leu 


Lys 


Asp 


lie 


Lys 


val 


Phe 


2135 






2140 






2145 






Asn Arg 


Asp 


Arg 


Gin 


Lys 


Gly 


Thr 


Asn 


val 


cys 


Ala 


val 


Ala 


Asn 


2150 




2155 








2160 








Gly Gly 


Cys 


Gin 


Gin 


Leu 


cys 


Leu 


Tyr 


Arg 


Gly 


Arg 


Gly 


Gin 


Arg 


2165 










2170 




2175 






Ala cys 


Ala 


cys 


Ala 


His 


Gly 


Met 


Leu 


Ala 


Glu 


Asp 


Gly 


Ala 


Ser 


2180 








2185 










2190 






Cys Arg 


Glu 


Tyr 


Ala 


Gly 


Tyr 


Leu 


Leu 


Tyr 


Ser 


Glu 


Arg 


Thr 


lie 


2195 








2200 








2205 






Leu Lys 


ser 


He 


His 


Leu 


Ser 


Asp 


Glu 


Arg 


Asn 


Leu 


Asn 


Ala 


pro 


2210 










2215 






2220 




* 




Val Gin 


Pro 


Phe 


Glu 


Asp 


Pro 


Glu 


His 


Met 


Lys 


Asn 


Val 


lie 


Ala 
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2225 2230 2235 



Leu 


Ala 


Phe Asp Tyr Arg Ala 


Gly Thr Ser Pro Gly 


Thr 


Pro 


Asn 




2240 


2245 


2250 








Arg 


lie 


Phe Phe Ser Asp lie 


His Phe Gly Asn lie 


Gin 


Gin 


lie 


2255 


2260 


2265 








Asn 


Asp 


Asp Gly ser Arg Arg 


He Thr lie val Glu 


Asn val 


Gly 




2270 


2275 


2280 








Ser 


val 


Glu Gly Leu Ala Tyr 


His Arg Gly Trp Asp 


Thr 


Leu 


Tyr 




2285 


2290 


2295 








Trp 


Thr 


ser Tyr Thr Thr Ser 


Thr lie Thr Arg His 


Thr 


val 


Asp 


2300 


2305 


2310 






Gin 


Thr 


Arg Pro Gly Ala Phe 


Glu Arg Glu Thr val 


lie 


Thr 


Met 




2315 


2320 


2325 








Ser 


Gly 


Asp Asp His Pro Arg 


Ala Phe val Leu Asp 


Glu 


cys 


Gin 




2330 


2335 


2340 






Asn 


Leu 


Met Phe Trp Thr Asn 


Trp Asn Glu Gin His 


pro 


Ser 


He 




2345 


2350 


2355 








Met 


Arg 


Ala Ala Leu Ser Gly 


Ala Asn val Leu Thr 


Leu 


lie 


Glu 




2360 


2365 


2370 








Lys 


ASp 

2375 


lie Arg Thr Pro Asn 
2380 


Gly Leu Ala lie Asp 
2385 


His Arg 


Al a 


Glu 


Lys 


Leu Tyr Phe ser Asp 


Ala Thr Leu Asp Lys 


lie 


Glu 


Arg 




2390 


2395 


2400 







Cys Glu Tyr Asp Gly Ser His Arg Tyr val lie Leu Lys ser Glu 
2405 2410 2415 



Pro Val His Pro Phe Gly Leu Ala Val Tyr Gly Glu His lie Phe 
2420 2425 2430 



Trp Thr Asp Trp Val Arg Arg Ala Val Gin Arg Ala Asn Lys His 
2435 2440 2445 



Val Gly ser Asn Met Lys Leu Leu Arg Val Asp lie Pro Gin Gin 
2450 2455 2460 



Pro Met Gly He lie Ala val Ala Asn Asp Thr Asn ser cys Glu 
2465 2470 2475 



Leu Ser Pro cys Arg lie Asn Asn Gly Gly cys Gin Asp Leu cys 
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2480 2485 2490 



Leu Leu Thr His Gin Gly His Val Asn Cys Ser cys Arg Gly Gly 
2495 2500 2505 



Arg lie Leu Gin Asp Asp Leu Thr Cys Arg Ala val Asn Ser Ser 
2510 2515 2520 



Cys Arg Ala Gin Asp Glu Phe Glu cys Ala Asn Gly Glu Cys lie 
2525 2530 2535 



Asn Phe ser Leu Thr Cys Asp Gly val Pro His cys Lys Asp Lys 
2540 2545 2550 



ser Asp Glu Lys Pro Ser Tyr cys Asn Ser Arg Arg Cys Lys Lys 
2555 2560 2565 



Thr Phe Arg Gin Cys Ser Asn Gly Arg Cys Val Ser Asn Met Leu 
2570 2575 2580 



Trp cys Asn Gly Ala Asp Asp Cys Gly Asp Gly ser Asp Glu lie 
2585 2590 2595 



Pro cys Asn Lys Thr Ala Cys Gly Val Gly Glu Phe Arg Cys Arg 
2600 2605 2610 



Asp Gly Thr cys lie Gly Asn ser ser Arg Cys Asn Gin Phe Val 
2615 2620 2625 



Asp cys Glu Asp Ala Ser Asp Glu Met Asn Cys ser Ala Thr Asp 
2630 2635 2640 



cys ser ser Tyr Phe Arg Leu Gly val Lys Gly val Leu Phe Gin 
2645 2650 2655 



Pro cys Glu Arg Thr Ser Leu cys Tyr Ala Pro ser Trp val cys 
2660 2665 2670 



Asp Gly Ala Asn Asp Cys Gly Asp Tyr Ser Asp Glu Arq Asp Cys 
2675 2680 2685 



Pro Gly Val Lys Arg Pro Arg Cys Pro Leu Ash Tyr Phe Ala Cys 
2690 2695 2700 



Pro ser Gly Arg Cys lie Pro Met Ser Trp Thr Cys Asp Lys Glu 
2705 2710 2715 



Asp Asp Cys Glu His Gly Glu Asp Glu Thr His Cys Asn Lys Phe 
2720 2725 2730 



Cys ser Glu Ala Gin Phe Glu Cys Gin Asn His Arg Cys lie Ser 
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2735 2740 2745 



Lys Gin Trp Leu Cys Asp Gly Ser Asp Asp Cys Gly Asp Gly Ser 
2750 2755 2760 



Asp Glu Ala Ala His Cys Glu Gly Lys Thr cys Gly Pro ser ser 
2765 2770 2775 



Phe ser cys Pro Gly Thr His val cys val Pro Glu Arg Trp Leu 
2780 2785 2790 



cys Asp Gly Asp Lys Asp cys Ala Asp Gly Ala Asp Glu ser lie 
2795 2800 2805 



Ala Ala Gly cys Leu Tyr Asn ser Thr Cys Asp Asp Arg Glu Phe 
2810 2815 2820 



Met cys Gin Asn Arg Gin cys lie Pro Lys His phe val cys Asp 
2825 2830 2835 



His Asp Arg Asp Cys Ala Asp Gly ser Asp Glu ser Pro Glu Cys 
2840 2845 2850 



Glu Tyr pro Thr Cys Gly Pro Ser Glu Phe Arg cys Ala Asn Gly 
2855 2860 2865 



Arg cys Leu Ser Ser Arg Gin Trp Glu Cys Asp Gly Glu Asn Asp 
2870 2875 2880 



Cys His Asp Gin Ser Asp Glu Ala Pro Lys Asn Pro His Cys Thr 
2885 2890 2895 



Ser Pro Glu His Lys Cys Asn Ala Ser Ser Gin Phe Leu Cys Ser 
2900 2905 2910 



ser Gly Arg cys Val Ala Glu Ala Leu Leu Cys Asn Gly Gin Asp 
2915 2920 2925 



Asp cys Gly Asp Ser Ser Asp Glu Arg Gly cys His lie Asn Glu 
2930 2935 2940 



Cys Leu ser Arg Lys Leu Ser Gly cys ser Gin Asp cys Glu Asp 
2945 2950 2955 



Leu 11 e Gly Phe Lys cys Ar 9 Cys Arg Pro Gly P he Arg Leu 

2960 2965 2970 



Lys Asp Asp Gly Arg Thr cys Ala Asp Val Asp Glu Cys ser Thr 
2975 2980 2985 



Thr Phe Pro cys ser Gin Arg cys lie Asn Thr His Gly ser Tyr 
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2990 2995 3000 



Lys Cys Leu Cys Val Glu Gly Tyr Ala Pro Arg Gly Gly Asp Pro 
3005 3010 3015 



His Ser cys Lys Ala Val Thr Asp Glu Glu Pro Phe Leu lie Phe 
3020 3025 3030 

I 

Ala Asn Arg Tyr Tyr Leu Arg Lys Leu Asn Leu Asp Gly Ser Asn 
3035 3040 3045 



Tyr Thr Leu Leu Lys Gin Gly Leu Asn Asn Ala Val Ala Leu Asp 
3050 3055 3060 



Phe Asp Tyr Arg Glu Gin Met lie Tyr Trp Thr Asp Val Thr Thr 
3065 3070 3075 



Gin Gly ser Met lie Arg Arg Met His Leu Asn Gly Ser Asn Val 
3080 3085 3090 



Gin Val Leu His Arg Thr Gly Leu Ser Asn Pro Asp Gly Leu Ala 
3095 3100 3105 



val Asp Trp Val Gly Gly Asn Leu Tyr Trp cys Asp Lys Gly Arg 
3110 3115 3120 



Asp Thr lie Glu Val Ser Lys Leu Asn Gly Ala Tyr Arg Thr Val 
3125 3130 3135 



Leu Val ser Ser Gly Leu Arg Glu Pro Arg Ala Leu val val Asp 
3140 . 3145 3150 



val Gin Asn Gly Tyr Leu Tyr Trp Thr Asp Trp Gly Asp His Ser 
3155 3160 3165 



Leu lie Gly Arg lie Gly Met Asp Gly ser Ser Arg ser val lie 
3170 3175 3180 



val Asp Thr Lys lie Thr Trp Pro Asn Gly Leu Thr Leu Asp Tyr 
3185 3190 3195 



Val Thr Glu Arg lie Tyr Trp Ala Asp Ala Arg Glu Asp Tyr lie 
3200 3205 3210 



Glu Phe Ala Ser Leu Asp Gly ser Asn Arg His Val Val Leu Ser 
3215 3220 3225 



Gin Asp lie Pro His lie Phe Ala Leu Thr Leu Phe Glu Asp Tyr 
3230 3235 3240 



Val Tyr Trp Thr Asp Trp Glu Thr Lys Ser lie Asn Arg Ala His 
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3245 3250 3255 



Lys Thr Thr Gly Thr Asn Lys Thr Leu Leu lie Ser Thr Leu His 
3260 3265 3270 



Arg Pro Met Asp Leu His Val Phe His Ala Leu Arg Gin Pro Asp 
3275 3280 3285 



val Pro Asn His Pro Cys Lys Val Asn Asn Gly Gly Cys ser Asn 
3290 3295 3300 



Leu cys Leu Leu ser Pro Gly Gly Gly His Lys cys Ala cys Pro 
3305 3310 3315 



Thr Asn phe Tyr Leu Gly ser Asp Gly Arg Thr Cys Val ser Asn 
3320 3325 3330 



cys Thr Ala ser Gin Phe val cys Lys Asn Asp Lys cys lie Pro 
3335 3340 3345 



Phe Trp Trp Lys cys Asp Thr Glu Asp Asp cys Gly Asp His ser 
x 3350 3355 3360 



Asp Glu Pro Pro Asp Cys Pro Glu Phe Lys Cys Arq Pro Gly Gin 
3365 3370 3375 



Phe Gin cys ser Thr Gly lie Cys Thr Asn Pro Ala Phe lie Cys 
3380 3385 3390 



Asp Gly Asp Asn Asp Cys Gin Asp Asn Ser Asp Glu Ala Asn Cys 
3395 3400 3405 



Asp lie His Val Cys Leu Pro Ser Gin Phe Lys cys Thr Asn Thr 
3410 3415 3420 



Asn Arg Cys lie Pro Gly lie Phe Arg Cys Asn Gly Gin Asp Asn 
3425 3430 3435 



Cys Gly Asp Gly Glu Asp Glu Arg Asp Cys Pro Glu Val Thr Cys 
3440 3445 3450 



Ala Pro Asn Gin Phe Gin Cys ser lie Thr Lys Arg Cys lie Pro 
3455 3460 3465 



Arg Val Trp Val Cys Asp Arg Asp Asn Asp Cys Val Asp Gly Ser 
3470 3475 3480 



Asp Glu Pro Ala Asn cys Thr Gin Met Thr Cys Gly val Asp Glu 
3485 3490 3495 



Phe Arg Cys Lys Asp ser Gly Arg cys He pro Ala Arg Trp Lys 
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3500 3505 3510 



cys Asp Gly Glu Asp Asp cys Gly Asp Gly ser Asp Glu pro Lys 
3515 3520 3525 



Glu Glu Cys Asp Glu Arg Thr Cys Glu Pro Tyr Gin Phe Arg Cys 
3530 3535 3540 



Lys Asn Asn Arg Cys Val Pro Gly Arg Trp Gin cys Asp Tyr Asp 
3545 3550 3555 



Asn Asp Cys Gly Asp Asn Ser Asp Glu Glu ser cys Thr Pro Arg 
3560 3565 3570 



Pro cys ser Glu Ser Glu Phe Ser cys Ala Asn Gly Arg Cys He 
3575 3580 3585 



Ala Gly Arg Trp Lys Cys Asp Gly Asp His Asp cys Ala Asp Gly 
3590 3595 3600 



ser Asp Glu Lys Asp cys Thr Pro Arg cys Asp Met Asp Gin Phe 
3605 3610 3615 



Gin Cys Lys Ser Gly His cys lie Pro Leu Arg Trp Arg Cys Asp 
3620 3625 3630 



Ala Asp Ala Asp Cys Met Asp Gly ser Asp Glu Glu Ala Cys Gly 
3635 3640 3645 



Thr Gly val Arg Thr cys Pro Leu Asp Glu Phe Gin cys Asn Asn 
3650 3655 3660 



Thr Leu Cys Lys Pro Leu Ala Trp Lys Cys Asp Gly Glu Asp Asp 
3665 3670 3675 



Cys Gly Asp Asn ser Asp Glu Asn Pro Glu Glu Cys Ala Arg Phe 
3680 3685 3690 



Val cys Pro Pro Asn Arg Pro Phe Arg Cys Lys Asn Asp Arg val 
3695 3700 3705 



cys Leu Trp lie Gly Arg Gin cys Asp Gly Thr Asp Asn Cys Gly 
3710 3715 3720 



Asp Gly Thr Asp Glu Glu Asp cys Glu pro Pro Thr Ala His Thr 
3725 3730 3735 



Thr His cys Lys Asp Lys Lys Glu Phe Leu cys Arg Asn Gin Arg 
3740 3745 • 3750 



Cys Leu ser Ser ser Leu Arg Cys, Asn Met Phe Asp Asp cys Gly 
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3760 


3765 




Asp 


Gly 


Ser Asp 


Glu 


Glu 


Asp 


Cys Ser He Asp 


pro 


Lys Leu Thr 




3770 






3775 


3780 


ser 


Cys 


Ala Thr 


Asn 


Ala 


Ser 


lie Cys Gly Asp 


Glu 


_ i 

Ala Arg cys 




3785 








3790 


3795 


val 


Arg 


Thr Glu 


Lys 


Ala 


Ala 


Tyr Cys Ala Cys 


Arg 


Ser Gly Phe 




3800 








3805 


3810 


His 


Thr 


val Pro 


Gly 


Gin 


Pro 


Gly Cys Gin Asp 


lie 


Asn Glu cys 




3815 








3820 


3825 


Leu 


Arg 


Phe Gly 


Thr 


Cys 


Ser 


Gin Leu cys Asn 


Asn 


Thr Lys Gly 




3830 








3835 


3840 


Gly 


His 


Leu cys 


Ser 


cys 


Ala 


Arg Asn Phe Met 


Lys 


Thr His Asn 




3845 








3850 


3855 




Thr 


cys 


Lys Ala 


Glu 


Gly 


Ser 


Glu Tyr Gin val 


Leu 


Tyr lie Ala 




3860 








3865 


3870 


Asp 


ASp 

3875 


Asn Glu 


lie 


Arg 


ser 

3880 


Leu Phe pro Gly 


His 

3885 


Pro His Ser 


Ala 


Tyr 


Glu Gin 


Ala 


Phe 


Gin 


Gly Asp Glu ser 


Val 


Arg lie Asp 




3890 








3895 


3900 


Ala 


Met 


Asp val 


His 


Val 


Lys 


Ala Gly Arg val 


Tyr 


Trp Thr Asn 




3905 








3910 


3915 


Trp 


His 


Thr Gly 


Thr 


lie 


Ser 


Tyr Arg Ser Leu 


Pro 


Pro Ala Ala 




3920 








3925 


3930 




pro 


Pro 


Thr Thr 


Ser 


Asn 


Arg 


His Arg Arg Gin 


lie 


Asp Arg Gly 




3935 








3940 


3945 


val 


Thr 


His Leu 


Asn 


lie 


Ser 


Gly Leu Lys Met 


Pro 


Arg Gly lie 




3950 








3955 


3960 


Ala 


lie 


Asp Trp 


val 


Ala 


Gly 


Asn Val Tyr Trp 


Thr 


Asp ser Gly 




3965 








3970 


3975 


Arg 


Asp 


val lie 


Glu 


val 


Ala 


Gin Met Lys Gly 


Glu 


Asn Arg Lys 




3980 








3985 


3990 


Thr 


Leu 


lie Ser 


Gly i 


Met 


lie 


Asp Glu Pro His 


Ala 


lie val val 




3995 






4000 


4005 


Asp 


Pro 


Leu Arg 


Gly ' 


rhr 


Met 


Tyr Trp Ser Asp 


Trp 


Gly Asn His 
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4010 4015 4020 



Pro 


Lys 

4025 


lie 


Glu Thr Ala 


Ala 

4030 


Met Asp Gly Thr Leu 
4035 


Arg 


Glu 


Thr 


Leu 


val 

4040 


Gin Asp Asn lie 


Gin 

4045 


Trp Pro Thr Gly Leu 
4050 


Ala 


Val 


Asp 


Tyr 


His 

4055 


Asn 


Glu Arg Leu 


Tyr 

4060 


Trp Ala Asp Ala Lys 
4065 


Leu 


ser val 


He 


Gly 

4070 


Ser 


lie Arg Leu 


Asn 

4075 


Gly Thr Asp Pro lie 
4080 


val 


Ala 


Ala 


ASp 


ser 

4085 


Lys 


Arg Gly Leu 


Ser 

4090 


His Pro Phe Ser lie 
4095 


Asp 


val 


Phe 


Glu 


ASp 

4100 


Tyr 


lie Tyr Gly Val 
4105 


Thr Tyr lie Asn Asn 
4110 


Arg 


val 


Phe 


Lys 


He 

4115 


His 


Lys Phe Gly 


Hi s 
4120 


Ser Pro Leu Val Asn 
4125 


Leu 


Thr Gly 


Gly 


Leu 

4130 


ser 


His Ala Ser 


ASP 

4135 


val val Leu Tyr His 
4140 


Gin 


His 


Lys 


Gin 


Pro 

4145 


Glu 


val Thr Asn 


Pro 

4150 


Cys Asp Arg Lys Lys 
4155 


Cys 


Glu 


Trp 


Leu 


cys 

4160 


Leu 


Leu ser pro 


Ser 

4165 


Gly Pro Val Cys Thr 
4170 


cys 


Pro 


Asn 


Gly 


Lys 

4175 


Arg 


Leu Asp Asn Gly 
4180 


Thr cys val Pro Val 
4185 


Pro 


Ser 


Pro 


Thr 


Pro 

4190 


Pro 


Pro Asp Ala 


Pro 

4195 


Arg Pro Gly Thr Cys 
4200 


Asn 


Leu 


Gin 


cys 


Phe 

4205 


Asn 


Gly Gly ser 


Cys 

4210 


Phe Leu Asn Ala Arg 
4215 


Arg 


Gin 


Pro 


Lys 


cys 

4220 


Arg 


Cys Gin Pro 


Arg 

4225 


Tyr Thr Gly Asp Lys 
4230 


cys 


Glu 


Leu 


Asp 


Gin 

4235 


Cys Trp Glu His 


Cys 

4240 


Arg Asn Gly Gly Thr 
4245 


cys 


Ala 


Ala 


Ser 


Pro 

4250 


Ser 


Gly Met Pro 


Thr 

4255 


Cys Arg Cys Pro Thr 
4260 


Gly Phe Thr 


Gly 


Pro 


Lys 


Cys Thr Gin 


Gin 


Val Cys Ala Gly Tyr 
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• 4265 4270 4275 

Asn ser Thr cys Thr val Asn Gin Gly Asn Gin pro Gin Cys Arg 

4280 4285 4290 

cys Leu pro Gly Phe Leu Gly Asp Arg cys Gin Tyr Arg Gin cys 

4295 4300 4305 

Ser Gly Tyr Cys Glu Asn phe Gly Thr cys Gin Met Ala Ala Asp 

4310 4315 4320 

Gly ser Arg Gin Cys Arg cys Thr Ala Tyr Phe Glu Gly ser Arg 

4325 4330 4335 

Cys Glu val Asn Lys Cys ser Arg cys Leu Glu Gly Ala Cys val 

4340 4345 4350 

Val Asn Lys Gin Ser Gly Asp Val Thr Cys Asn Cys Thr Asp Gly 

4355 4360 4365 

Arg val Ala Pro Ser Cys Leu Thr Cys Val Gly His Cys Ser Asn 

4370 4375 4380 

Gly Gly ser cys Thr Met Asn ser Lys Met Met Pro Glu Cys Gin 

4385 4390 4395 

Cys Pro Pro His Met Thr Gly Pro Arg cys Glu Glu His val Phe 

4400 4405 4410 

Ser Gin Gin Gin Pro Gly His lie Ala Ser lie Leu lie Pro Leu 

4415 4420 4425 

Leu Leu Leu Leu Leu Leu Val Leu val Ala Gly Val Val phe Trp 

4430 4435 4440 

Tyr Lys Arg Arg Val Gin Gly Ala Lys Gly Phe Gin His Gin Arq 

4445 4450 4455 

Met Thr Asn Gly Ala Met Asn Val Glu He Gly Asn Pro Thr Tyr 

4460 4465 4470 

Lys Met Tyr Glu Gly Gly Glu Pro Asp Asp Val Gly Gly Leu Leu 

4475 4480 4485 

Asp Ala Asp Phe Ala Leu Asp Pro Asp Lys Pro Thr Asn phe Thr 

4490 ' 4495 4500 

Asn Pro val Tyr Ala Thr Leu Tyr Met Gly Gly His Gly ser Arg 

4505 4510 4515 
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4520 4525 4530 



Gly Pro Glu Asp Glu lie Gly Asp pro Leu Ala 
4535 4540 



<210> 69 

<211> 4599 
<212> PRT 
<213> MOUSE 

<400> 69 

Met Ser Gin Leu Leu Leu Ala lie Leu Thr Leu Ser Gly Leu Leu Pro 
1 5 10 15 



Asn Ala Glu Val Leu lie Val Gly Ala Asn Gin Asp Gin His Leu Cys 
20 25 30 



Asp Pro Gly Glu Phe Leu Cys His Asp His val Thr Cys Val Ser Gin 
35 40 45 



Ser Trp Leu cys Asp Gly Asp Pro Asp Cys pro Asp Gin Ser Asp Glu 



ser Leu Asp Thr cys pro Glu Glu Val Glu lie Lys Cys Pro Leu Asn 
65 70 75 80 



His lie Ala Cys His Gly Ser Ser Ala cys val His Leu Ser Lys Leu 
85 90 95 



cys Asn Gly val val Asp cys Pro Asp Gly Phe Asp Glu Gly Gly His 
100 105 110 



cys Gin Glu Leu Leu pro ser cys Gin Gin Leu Asn cys Gin Phe Lys 
115 120 125 

cys Ala Met Val Arg Asn Ala Thr Arg cys Tyr cys Glu Asp Gly Phe 



Glu Val Ala Glu Asp Gly Arg ser Cys Lys Asp Gin Asp Glu Cys Ser 
145 150 155 160 



lie Tyr Gly lie cys Ser Gin Thr Cys Lys Asn Thr Tyr Gly Ser Tvr 
165 170 175 



Ala cys Ser cys Val Glu Gly Tyr lie Met Gin ser Asp Asn Arg ser 
180 185 190 



Cys Lys Val Lys His Glu Pro Thr Asp Lys Ala pro Met Leu Leu lie 
195 200 205 



Ser ser Leu Glu Thr lie Glu Leu Phe Tyr lie Asn Gly ser Lys Met 
210 215 220 
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Thr Thr Leu Ser Ser Ala Asn Arg Asn' Glu lie His Thr Leu Asp Phe 
225 230 235 240 



lie Tyr Ser Glu Glu Met lie Cys Trp lie Glu Ser Arg Glu Ser Ser 
245 250 255 



Asn Gin Leu Lys Cys Gly Gin lie Thr Lys Ala Gly Arg Leu Thr Asp 
260 265 270 



Gin Arg lie lie Asn Ser Leu Gin Ser Phe Gin Asn Val Glu Gin Met 
275 280 , 285 



Ala Phe Asp Trp Leu Thr Arg Asn lie Tyr Phe Val Asp His Val Ser 
290 295 300 



Asp Arg lie Phe Val Cys Asn Phe Asn Gly Ser Val Cys val Thr Leu 
305 310 315 320 



lie Glu ser Glu Leu His Asn Pro Lys Ala lie Ala Ala Asp Pro lie 
325 330 335 



Ala Gly Lys Leu Phe Phe Thr Asp Tyr Gly Asn Val Pro Lys lie Glu 
340 345 350 



Arg cys Asp Leu Asp Gly Met Asn Arg Thr Arg lie val Tyr Ser Lys 
355 360 365 



Ala Glu Gin pro Ser Ala Leu Ala Leu Asp Leu Val Asn Arg Leu Val 
370 375 380 



Tyr Trp Val Asp Leu Tyr Leu Asp Tyr Val Gly val val Asp Tyr Gin 
385 390 395 400 



Gly Lys Asn Arg His Thr lie Val Gin Gly Arg Gin Val Lys His Leu 
405 410 415 



Tyr Gly lie Thr val Phe Glu Asp Tyr Leu Tyr Ala Thr Ser ser Asp 
420 425 430 



Asn Phe Asn lie lie Arg lie Asn Arg Phe Asn Gly Thr Asp lie His 
435 440 445 



Ser lie lie Lys Met Glu Ser Ala Arg Gly lie Arg Thr Tyr Gin Lys 
450 455 460 



Arg Thr Gin pro Thr Val Arg ser His Ala Cys Glu val Asp Ala Tvr 
465 470 475 480 



Gly Met Pro Gly Gly cys ser His lie Cys Leu Leu ser Ser ser Tyr 
485 490 495 
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Lys Thr Arg Thr Cys Arg Cys Arg Thr Gly Phe Asn Met Gly Ser Asp 
500 505 510 



Gly Arg ser Cys Lys Arg Pro Lys Asn Glu Leu Phe Leu Phe Tyr Gly 
515 520 525 



Lys Gly Arg Pro Gly lie Val Arg Gly Met Asp Leu Asn Thr Lys lie 
530 535 540 



Ala Asp Glu Cys Met lie Pro lie Glu Asn Leu Val Asn Pro Arg Ala 
545 550 555 560 



Leu Asp Phe His Ala Glu Ala Asn Tyr lie Tyr Phe Ala Asp Thr Thr 
565 570 575 



ser Phe Leu lie Gly Arg Gin Lys lie Asp Gly Thr Glu Arg Glu Thr 
580 585 590 



lie Leu Lys Asp Asp Leu Asp Asn Val Glu Gly lie Ala Val Asp Trp 
595 600 605 



lie Gly Asn Asn Leu Tyr Trp Thr Asn Asp Gly His Arg Lys Thr lie 
610 615 620 



Asn val Ala Arg Leu Glu Lys Ala ser Gin Ser Arg Lys Thr Leu Leu 
625 630 635 640 



Glu Gly Gly Met Ser His Pro Arg Ala lie val val Asp Pro Val Asn 
645 650 655 



Gly Trp Met tyr Trp Thr Asp Trp Lys Glu Asp Lys lie Asp Asp ser 
660 665 670 



val Gly Arg He Glu Lys Ala Trp Met Asp Gly val Asn Arg Gin val 
675 680 685 



Phe val Thr ser Lys Met Leu Trp Pro Asn Gly Leu Thr Leu Asp Phe 
690 695 700 



His Thr ser Thr Leu Tyr Trp cys Asp Ala Tyr Tyr Asp His lie Glu 
705 710 715 720 



Lys Val Phe Leu Asn Gly Thr His Arg Lys Val Val Tyr Ser Gly Lys 
725 730 735 



Glu Leu Asn His Pro phe Gly Leu ser His His Gly Asn Tyr val Phe 
740 745 750 



Trp Thr Asp Tyr Met. Asn Gly ser lie Phe Gin Leu Asp Leu Met Thr 
755 760 765 
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Asn Glu val Thr Leu Leu Arg His Glu Arg Ala Pro Leu phe Gly Leu 
770 775 780 



Gin lie Tyr Asp Pro Arg Lys Gin Gin Gly Asp Asn Met cys Arg lie 
785 790 795 800 



Asn Asn Gly Gly cys Gly Thr Leu cys Leu Ala lie Pro Ala Gly Arg 
805 810 815 



val Cys Ala Cys Ala Asp Asn Gin Leu Leu Asp Glu Asn Gly Thr Thr 
820 825 830 



Cys Thr Phe Asn Pro Glu Glu lie Arg Phe His lie Cys Lys Pro Gly 
835 840 845 



Glu Phe Arg Cys Lys Asn Lys His Cys lie Gin Ala Arg Trp Lys Cys 
850 855 860 



Asp Gly Asp Asp Asp cys Leu Asp Gly Ser Asp Glu Asp Ser val Thr 
865 870 875 880 



Cys Phe Asn His Ser cys Pro Asp Asp Gin Phe Lys Cys Gin Asn Asn 
885 890 895 



Arg Cys lie pro Lys Arg Trp Leu Cys Asp Gly Ala Asn Asp Cys Gly 
900 905 910 



ser Asn Glu Asp Glu Ser Asn Gin Thr Cys Thr Ala Arg Thr Cys Gin 
915 920 925 



Ala Asp Gin Phe Ser cys Gly Asn Gly Arg Cys lie Pro Thr Ala Trp 
930 935 940 



Leu cys Asp Arg Glu Asp Asp Cys Gly Asp Gin Thr Asp Glu Val Ala 
945 950 955 960 



ser cys Glu Phe Pro Thr Cys Glu Pro Leu Thr Gin phe lie Cys Lys 
965 970 975 



Ser Gly Arg cys lie ser Asn Lys Trp His cys Asp Thr Asp Asp Asp 
980 985 990 



cys Gly Asp Arg Ser Asp Glu val Gly cys Val His Ser Cys Leu Asp 
995 1000 1005 



Asp Gin Phe Arg Cys Ser Ser Gly Ahg cys lie Pro Gly His Trp 
1010 1015 1020 



Ala Cys Asp Gly Asp Asn Asp cys Gly Asp phe ser Asp Glu Thr 
1025 1030 1035 
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His lie Asn cys Thr Lys Glu Glu Ala Arg ser Pro Ala Gly cys 
1040 1045 1050 



lie Gly Asn Glu Phe Gin cys Arg pro Asp Gly Asn cys lie Pro 
1055 1060 1065 



Asp Leu Trp Arg cys Asp Gly Glu Lys Asp Cys Glu Asp Gly Ser 
1070 1075 1080 



Asp Glu Lys Gly Cys Asn Gly Thr lie Arg Leu Cys Asp His Lys 
1085 1090 . 1095 



Thr Lys Phe ser Cys Arg Ser Thr Gly Arg Cys lie Asn Asn Ala 
1100 1105 1110 



Trp Val Cys Asp Gly Asp Val Asp cys Glu Asp Gin Ser Asp Glu 
1115 1120 1125 



Glu Asp Cys Asp Ser Phe Leu cys Gly Pro Pro Lys Tyr pro Cys 
1130 1135 1140 



Ala Asn Asp Thr ser Val cys Leu Gin Pro Glu Lys Leu Cys Asn 
1145 1150 1155 



Gly Arg Lys Asp cys Pro Asp Gly Ser Asp Glu Gly Asp Leu Cys 
1160 1165 1170 



Asp Glu Cys Ser Leu Asn Asn Gly Gly Cys Ser Asn His Cys Ser 
1175 1180 1185 



Val val Pro Gly Arg Gly lie Val Cys Ser Cys Pro Glu Gly His 
1190 1195 1200 



Gin Leu Lys Lys Asp Asn Arg Thr cys Glu lie Val Asp Tyr cys 
1205 1210 1215 



Ala Ser His Leu Arg Cys Ser Gin val cys Glu Gin Gin Lys His 
1220 1225 1230 



Met val Lys cys Ser cys Tyr Glu Gly Trp Ala Leu Gly Thr Asp 
1235 1240 ' 1245 



Gly Glu ser cys Thr ser Val Asp ser Phe Glu Ala Phe lie lie 
1250 1255 1260 



Phe Ser lie Arg His Glu He Arg Arg lie Asp Leu His Lys Gly 
1265 1270 1275 



Asp Tyr ser Leu Leu val Pro Gly Leu Arg Asn Thr lie Ala Leu 
1280 1285 1290 
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Asn Lys Arg Asp Gly Arg Asn Pro Ser He Leu Arg Asn Lys Thr 
1805 1810 1815 



Ser Gly Val Val His Met Lys Val Tyr Asp Lys Glu Ala Gin Gin 
1820 1825 1830 



Gly Ser Asn Ser Cys Gin Val Asn A’sn Gly Gly cys Ser Gin Leu 
1835 1840 1845 



cys Leu Pro Thr ser Glu Thr Thr Arg Thr cys Met Cys Thr val 
1850 1855 1860 



Gly Tyr Tyr Leu Gin Lys Asn Arg Met Ser cys Gin Gly lie Glu 
1865 1870 1875 



ser Phe Leu Met Tyr ser Val His Glu Gly lie Arg Gly lie Pro 
1880 1885 1890 



Leu Glu pro Arg Asp Lys Val Asp Ala Leu Met Pro lie ser Gly 
1895 1900 1905 



Ala Ala Phe Ala Val Gly lie Asp phe His Ala Glu Asn Asp Thr 
1910 1915 1920 



lie Tyr Trp Thr Asp Met Gly Leu Asn Lys lie Ser Arg Ala Lys 
1925 1930 1935 



Arg Asp Gin Thr Trp Lys Glu Asp val val Thr Asn Gly Leu Gly 
1940 1945 1950 



Arg Val Glu Gly lie Ala Val Asp Trp lie Ala Gly Asn lie Tyr 
1955 1960 1965 



Trp Thr Asp His Gly phe Asn Leuile Glu val Ala Arg Leu Asn 
1970 1975 1980 



Gly ser Phe Arg Tyr Val lie lie ser Gin Gly Leu Asp Gin Pro 
1985 1990 1995 



Arg Ser lie Ala Val His Pro Glu Lys Gly Phe Leu Phe Trp Thr 
2000 2005 2010 



Glu Trp Gly Gin val Pro Cys lie Gly Lys Ala Arg Leu Asp Gly 
2015 2020 2025 



Ser Glu Lys Val Met lie val Ser Val Gly lie Thr Trp pro Asn 
2030 2035 2040 



Gly lie ser He Asp Tyr Glu Glu Asn Lys Leu Tyr Trp cys Asp 
2045 2050 2055 
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Ret Ser Glu Asp Asp His Pro His Val Leu Ala Leu Asp Glu cys 
2315 2320 2325 



Gin Asn Leu Met Phe Trp Thr Asn Trp Asn Glu Gin His pro Ser 
2330 2335 2340 



lie Met Arg Ala Thr Leu Thr Gly Lys Asn Ala His val Val Val 
2345 2350 2355 



Ser Thr Asp lie Leu Thr Pro Asn Gly Leu Thr He Asp His Arg 
2360 2365 2370 



Ala Glu Lys Leu Tyr Phe Ser Asp Gly Ser Leu Gly Lys lie Glu 
2375 2380 2385 



Arg Cys Glu Tyr Asp Gly Ser Gin Arg His val lie Val Lys Ser 
2390 2395 2400 



Gly Pro Gly Thr Phe Leu Ser Leu Ala Val Tyr Asp ser Tyr lie 
2405 2410 2415 



Phe Trp Ser Asp Trp Gly Arg Arg Ala lie Leu Arg Ser Asn Lys 
2420 2425 2430 



Tyr Thr Gly Gly Glu Thr Lys lie Leu Arg Ser Asp lie pro His 
2435 2440 2445 



Gin Pro Met Gly lie lie Ala val Ala Asn Asp Thr Asn ser Cys 
2450 2455 2460 



Glu Leu Ser Pro Cys Ala Leu Leu Asn Gly Gly Cys His Asp Leu 
2465 2470 2475 



Cys Leu Leu Thr Pro Asp Gly Arg val Asn Cys Ser cys- Arg Gly 
2480 2485 2490 



Asp Arg Val Leu Leu Ala Asn Asn Arg Cys val Thr Lys Asn Ser 
2495 2500 2505 



ser cys Asn lie Tyr ser Glu Phe Glu Cys Gly Asn Gly Asp Cys 
2510 2515 2520 



val Asp Tyr Val Leu Thr cys Asp Gly lie Pro His Cys Lys Asp 
2525 2530 2535 



Lys ser Asp Glu Lys Leu Leu Tyr cys Glu Asn Arg ser cys Arg 
2540 2545 2550 



Ser Gly Phe Lys Pro cys Tyr Asn Arg Arg cys val Pro His Gly 
2555 2560 2565 
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cys Asp His Asp Asp Asp cys Gly Asp Gly ser Asp Glu phe Leu 
2825 2830 2835 



Gin Cys Gly Tyr Arg Gin Cys Gly pro Glu Glu Phe Arg cys Ala 
2840 2845 2850 



Asp Gly Arg cys Leu val Asn Thr Leu Trp Gin cys Asp Gly Asp 
2855 2860 2865 



Phe Asp Cys Pro Asp Ser Ser Asp Glu Ala Pro lie Asn Pro Arg 
2870 2875 2880 



Cys Arg ser Ala Glu His Ser cys Asn ser ser Phe Phe Met cys 
2885 2890 2895 



Lys Asn Gly Arg cys lie Pro ser Asp Gly Leu Cys Asp lie Arq 
2900 2905 2910 



Asp Asp cys Gly Asp Gly ser Asp Glu Thr Asn Cys His He Asn 
2915 2920 2925 



Glu cys Leu ser Lys Lys He ser Gly cys ser Gin Asp cys Gin 
2930 2935 2940 



Asp Leu pro val ser Tyr Lys cys Lys cys Trp Pro Gly phe Gin 
2945 2950 2955 



Leu Lys Asp Asp Gly Lys Thr Cys val Asp lie Asp Glu cys Ser 
2960 2965 2970 



Ser Gly phe Pro Cys ser Gin Gin Cys He Asn Thr Tyr Gly Thr 
2975 2980 2985 



Tyr Lys cys His cys Ala Glu Gly Tyr Glu Thr Gin Pro Asp Asn 
2990 2995 3000 



Pro Asn Gly Cys Arg ser Leu Ser Asp Glu Glu Pro Phe Leu lie 
3005 3010 3015 



Leu Ala Asp Gin His Glu lie Arg Lys lie Ser Thr Asp Gly Ser 
3020 3025 3030 



Asn Tyr Thr Leu Leu Lys Gin Gly Leu Asn Asn val lie Ala Leu 
3035 3040 3045 



Asp Phe Asp Tyr Arg Glu Glu Phe He Tyr Trp He Asp ser ser 
3050 3055 3060 



Arg Pro Asn Gly Ser Arg He Asn Arg Met cys Leu Asn Gly ser 
3065 3070 3075 
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Asp lie Lys Val val His Asn Thr Ala val Pro Asn Ala Leu Ala 
3080 3085 3090 



Val Asp Trp lie Gly Lys Asn Leu Tyr Trp ser Asp Thr Glu Lys 
3095 3100 3105 



Arg lie lie Glu val Ser Lys Leu Asn Gly Leu Tyr Pro Thr val 
3110 3115 3120 



Leu Val Ser Lys Arg Leu Lys Phe Pro Arg Asp Leu Ser Leu Asp 
3125 3130 3135 



Pro Arg Ala Gly Asn Leu Tyr Trp lie Asp Cys Cys Glu Tyr Pro 
3140 3145 • 3150 



His lie Gly Arg val Gly Met Asp Gly Thr Asn Gin Ser Val Val 
3155 3160 3165 



lie Glu Thr Lys lie Ser Arg Pro Met Ala Leu Thr lie Asp Tyr 
3170 3175 3180 



Val Asn His Arg Leu Tyr Trp Ala Asp Glu Asn His lie Glu Phe 
3185 3190 3195 



Ser Asn Met Asp Gly ser His Arg His Lys val Pro Asn Gin Asp 
3200 3205 3210 



lie Pro Gly Val lie Ala Leu Thr Leu Phe Glu Asp Tyr lie Tyr 
3215 3220 3225 



Trp Thr Asp Gly Lys Thr Lys ser Leu Ser Arg Val His Lys Thr 
3230 3235 3240 



Ser Gly Ala Asp Arg Leu ser Leu lie Asn ser Trp His Ala lie 
3245 3250 3255 



Thr Asp lie Gin Val Tyr His Ser Tyr Arg Gin Pro Asp Val Ser 
3260 3265 3270 



Lys His Leu cys Thr val Asn Asn Gly Gly cys Ser His Leu Cys 
3275 3280 3285 



Leu Leu Gly pro Gly Lys Thr His Thr cys Ala cys Pro Thr Asn 
3290 3295 3300 



Phe Tyr Leu Ala Ala Asp Asn Arg Thr Cys Leu Ser Asn cys Thr 
3305 3310 3315 



Ala ser Gin Phe Arg cys Lys Thr Asp Lys Cys lie pro Phe Trp 
3320 3325 3330 
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Leu 


Arg 


cys 


Asn 


Gly 


Gin 


Asp 


Asp 


cys 


Gly 




3410 








3415 










3420 


Asp 


Glu 


Glu 


Asp Glu 


Lys 


Asp 


Cys 


Pro 


Glu 


Asn 


Ser 


Cys 


Ser 


Pro 




3425 




3430 








3435 






Asp 


Tyr 


Phe 


Gin Cys 


Lys 


Thr 


Thr 


Lys 


His 


cys 


lie 


Ser 


Lys 


Leu 




3440 








3445 






3450 






Trp 


Val 


Cys 


Asp Glu 


Asp 


Pro 


Asp 


Cys 


Ala 


Asp 


Ala 


Ser 


Asp 


Glu 




3455 








3460 






3465 






Ala 


Asn 


cys 


Asp Lys 


Lys 


Thr 


cys 


Gly 


Pro 


His 


Glu 


Phe 


Gin 


Cys 




3470 








3475 






3480 






Lys 


Asn 


Asn 


Ash Cys 


lie 


Pro 


Asp 


His 


Trp 


Arg 


Cys 


Asp 


Asn 


Gin 




3485 








3490 








3495 






Asn 


Asp 


cys 


Ser Asp 


Asn 


Ser 


Asp 


Glu 


Asp 


Asn 


Cys 


Lys 


Pro 


Gin 




3500 








3505 










3510 






Thr 


Cys 


Thr 


Leu Lys 


Asp 


Phe 


Leu 


Cys 


Ser 


Asn 


Gly 


Asp 


Cys 


val 




3515 








3520 










3525 




ser 


ser 


Arg 


Phe Trp 


cys 


Asp 


Gly 


Glu 


Phe 


Asp 


cys 


Ala 


Asp 


Gly 




3530 








3535 








3540 




ser 


Asp 


Glu 


Lys Asn 


Cys 


Glu 


Thr 


Ser 


Cys 


Ser 


Lys 


Asp 


Gin 


Phe 




3545 








3550 








3555 






Gin 


Cys 

3560 


Ser 


Asn Gly 


Gin 


Cys 

3565 


Leu 


Ser 


Ala 


Lys 


Trp 

3570 


Lys 


cys 


Asp 



Gly His Glu Asp cys Lys Tyr Gly Glu Asp Glu Lys Asn cys Glu 
3575 3580 3585 
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Pro 


i Ala 


Phe 


Pro 


val 


cys 


Ser 


Ser 


Ser 


Glu 


Tyr 


Met 


cys 


Ala 


Ser 




3590 










3595 








3600 






Gly 


Gly 


Cys 


Leu 


Ser 


Al a 


Ser 


Leu 


Lys 


Cys 


Asn 


Gly 


Glu 


Pro 


Asp 




3605 










3610 






3615 






Cys 


Val 


Asp 


Gly 


Ser 


Asp 


Glu 


Met 


Asp 


Cys 


val 


lie 


Glu 


Cys 


Lys 




3620 










3625 






3630 




Glu 


Asp 


Gin 


Phe 


Gin 


cys 


Lys 


Asn 


Lys 


Ala 


Tyr 


Cys 


He 


Pro 


He 




3635 










3640 






3645 








Arg 


Trp 


Leu 


Cys 


Asp 


Gly 


He 


Tyr 


Asp 


cys 


val 


Asp 


Gly 


Ser 


Asp 




3650 










3655 










3660 




Glu 


Glu 


Thr 


Cys 


Gly 


Arg 


Gly 


Gly 


Ser 


lie 


cys 


Arg 


Asp 


Asp 


Glu 




3665 










3670 








3675 




Phe 


Leu 


cys 


Asn 


Asn 


ser 


Leu 


Cys 


Lys 


Leu 


His 


Phe 


Trp 


Val 


Cys 




3680 










3685 








3690 




Asp 


Gly 


Glu 


Asp 


Asp 


Cys 


Gly 


Asp 


Asn 


ser 


Asp 


Glu 


Ala 


Pro 


Asp 




3695 










3700 








3705 






Met 


Cys 


val 


Lys 


Phe 


Leu 


Cys 


Pro 


Pro 


Thr 


Arg 


Pro 


Tyr 


Arg 


cys 




3710 










3715 








3720 


Arg 


Asn 


Asp 


Arg 


He 


Cys 


Leu 


Gin 


Leu 


Glu 


Lys 


lie 


Cys 


Asn 


Gly 




3725 










3730 








3735 




He 


Asn 


Asp 


cys 


Gly 


Asp 


Asn 


Ser 


Asp 


Glu 


Glu 


His 


cys 


Ser 


Gly 




3740 










3745 








3750 




Lys 


Leu 


ser 


Leu 


Lys 


ser 


Lys 


Pro 


cys 


Lys 


Lys 


Asp 


Glu 


Phe 


Thr 




3755 










3760 




3765 









Cys 


ser 


Asn 


Arg 


Asn 


cys 


lie 


Pro 


Met 


Glu 


Leu 


Gin 


cys 


ASP 


Ser 




3770 










3775 










3780 


Leu 


Asp 

3785 


Asp 


Cys 


Gly 


Asp 


Gly 

3790 


ser 


Asp 


Glu 


Gin 


Gly 

3795 


Cys 


Leu 


Lys 


Thr 


Pro 

3800 


He 


Glu 


His 


Thr 


Cys 

3805 


Glu 


Asn 


Asn 


Gly 


Asn 

3810 


Pro 


cys 


Gly 


Asp 


Asp 


Ala 


Tyr 


Cys 


Asn 


Gin 


He 


Lys 


Thr 


ser 


val 


Phe 


cys 


Arg 




3815 










3820 








3825 




Cys 


Lys 

3830 


Pro 


Gly 


Phe 


Gin 


Arg 

3835 


Asn 


Met 


Lys 


Gly 


Arg 

3840 


Glu 


cys 


Ala 
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Asp Leu Asn Glu cys Leu Leu Phe Gly lie Cys Ser His His cys 
3845 3850 3855 



Leu Asn Thr Arg Gly ser Tyr Lys cys val cys Asp Gin Asn Phe 
3860 3865 3870 



Gin Glu Lys Asn Asn Ser cys lie Ala Lys Gly Ser Glu Asp Gin 
3875 3880 3885 



Ala Leu Tyr lie Ala Asn Asp Thr Asp lie Leu Gly phe val Tyr 
3890 3895 3900 



Pro Phe Asn Tyr Ser Gly Gly His Gin Gin lie Ser His Val Glu 
3905 3910 3915 



His Asn Ser Arg lie Thr Gly Met Asp Val His Tyr Gin Arg Asn 
3920 3925 3930 



Val lie Val Trp ser Thr Gin Phe Asn Pro Gly Gly lie Phe Tyr 
3935 3940 3945 



Lys Met lie Asp Ala Arg Glu Lys Arg Gin Ala Asn Ser Gly Leu 
3950 3955 3960 



lie Cys Pro Glu Phe Lys Arg Pro Arg Asp lie Ala Val Asp Trp 
3965 3970 3975 



Val Ala Gly Asn val Tyr Trp Thr Asp His Ser Arg Met His Trp 
3980 3985 3990 



Phe ser Tyr Tyr Thr Thr His Trp Thr ser Leu Arg Tyr ser lie 
3995 4000 4005 



Asn Val Gly Gin Leu Asn Gly Pro Asn Cys Thr Arg Leu Leu Thr 
4010 4015 4020 



Asn Met Ala Gly Glu Pro Tyr Ala lie Ala Val Asn Pro Lys Arq 
4025 4030 4035 



Gly Met Met Tyr Trp Thr val lie Gly Asp His Ser His He Glu 
4040 4045 4050 



Glu Ala Ala Met Asp Gly Thr Leu Arg Arg Val Leu Val Gin Lys 
4055 4060 4065 



Asn Leu Gin Arg Pro Thr Gly Leu Thr val Asp His Phe Gly Glu 
4070 4075 4080 



Arg lie Tyr Trp Ala Asp Phe Glu Leu ser lie lie Gly Ser val 
4085 4090 4095 
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Leu Tyr Asp Gly ser ser pro Val val ser val Ser ser Lys Gin 
4100 4105 4110 



Gly Leu Leu His Pro His Arg lie Asp val phe Glu Asp Tyr lie 
4115 4120 4125 



Tyr Gly Ala Gly Pro Lys Asn Gly lie Phe Arg val Gin Lys Phe 
4130 4135 4140 



Gly His Gly Ser Val Glu Val Leu Ala Leu Gly Val Asp Lys Thr 
4145 4150 4155 



Lys Ser lie Leu val ser His Arg Tyr Lys Gin Leu Asn Leu Pro 
4160 4165 4170 



Asn Pro Cys Leu Asp Leu Ser Cys Asp Phe Leu Cys Leu Leu Asn 
4175 4180 4185 



Pro Ser Gly Ala Thr Cys lie Cys Pro Glu Gly Lys Tyr Met Met 
4190 4195 4200 



Asn Gly Thr cys His Asp Asp ser Leu Leu Asp Asp Ser cys Lys 
4205 4210 4215 



Leu Thr Cys Glu Asn Gly Gly Arg cys lie Leu Asn Glu Lys Gly 
4220 4225 4230 



Asp Leu Arg cys His Cys Trp Pro Ser Tyr Ser Gly Gly Arg Cys 
4235 4240 4245 



Glu val Asn His cys ser Asn Tyr cys Gin Asn Gly Gly Thr cys 
4250 4255 4260 



He Pro Ser Thr Leu Gly Arg Pro Thr Cys lie Cys Ala Leu Gly 
4265 4270 4275 



Phe Thr Gly Pro Asn Cys Gly Lys Ala Val cys Glu Asp Ser Cys 
4280 4285 4290 



His Asn Gly Gly ser Cys val Val Thr Ala Gly Asn Gin pro Tyr 
4295 4300 4305 



cys His cys Gin Ala Asp Tyr Thr Gly Asp Arg cys Gin Tyr Tyr 
4310 4315 4320 



Val cys His His Tyr Cys val Asn ser Glu Ser cys Thr He Gly 
4325 4330 4335 



Asn Asp Gly ser Val Glu Cys Val cys pro Thr Arg Tyr Glu Gly 
4340 4345 4350 
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pro 


Lys 

4355 


Cys 


GlU 


lie Asp 


i Lys 
4360 


cys 


Val 


Arg 


Cys 


His 

4365 


Gly Gly His 


cys 


lie 

4370 


lie 


Asn 


Lys 


Asp 


Asn 

4375 


GlU 


Asp 


He 


Phe 


Cys 

4380 


Asn 


cys 


Thr 


Asn 


Gly 

4385 


Lys 


He 


Ala 


Ser 


ser 

4390 


cys 


Gin 


Leu 


cys 


Asp 

4395 


Gly Tyr cys 


Tyr 


Asn 

4400 


Gly Gly Thr 


cys 


Gin 

4405 


Leu 


Asp 


pro 


Glu Thr 
4410 


ser 


lie 


Pro 


val 


Cys 

4415 


val 


Cys 


ser 


Thr 


Asn 

4420 


Trp 


ser 


Gly Thr 


Gin 

4425 


cys 


Glu Arg 


Pro 


Ala 

4430 


Pro 


Lys 


ser 


Ser 


Lys 

4435 


Ser 


Glu 


His 


lie 


Ser 

4440 


Thr 


Arg 


ser 


He 


Ala 

4445 


He 


lie 


val 


pro 


Leu 

4450 


val 


Leu 


Leu 


val 


Thr 

4455 


Leu 


val 


Thr 


Thr 


Leu 

4460 


Val 


He Gly 


Leu 


Val 

4465 


Val 


Cys 


Lys Arg 


Lys 

4470 


Arg 


Arg 


Thr 


Lys 


Thr 

4475 


lie 


Arg 


Arg 


Gin 


Pro 

4480 


He 


lie Asn Gly Gly 
4485 


lie 


Asn 


Val 


Glu 


lie 

4490 


Gly Asn 


Pro 


Ser 


Tyr 

4495 


Asn 


Met Tyr 


Glu 


Val 

4500 


Asp His Asp 


His 


Ser 

4505 


Asp 


Gly Gly 


Leu 


Leu 

4510 


Glu 


Pro 


Ser 


Phe 


Met 

4515 


He 


Asp 


Pro 


Val 


Lys 

4520 


Ser 


Arg 


Tyr 


lie 


Gl y 
4525 


Gly Gly 


ser 


Ser 


Ala 

4530 


phe 


Lys 


Leu 


Pro 


His 

4535 


Thr 


Ala 


Pro 


Pro 


lie 

4540 


Tyr 


Leu 


Asn 


Ser Asp 
4545 


Leu 


Lys 


Gly 


Pro 


Leu 

4550 


Thr 


Phe Gly 


Pro Thr 
4555 


Asn Tyr 


Ser 


Asn 


Pro 

4560 


val 


Tyr Ala 


Lys 


Leu 

4565 


Tyr 


Met 


Asp 


Gly Gin 
4570 


Asn 


cys 


Arg Asn 


Ser 

4575 


Leu 


Ala 


Ser 


val 


Asp 

4580 


Glu 


Arg 


Lys 


Glu 


Leu 

4585 


Leu 


Pro 


Lys 


Lys 


lie 

4590 


Glu 


lie 


Gly 



lie Arg Glu Thr val Ala 
4595 
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<210> 70 

<211> 4599 

<212> PRT 
<213> MOUSE 

<400> 70 

Met Ser Gin Leu Leu Leu Ala lie Leu Thr Leu Ser Gly Leu Leu Pro 
1 5 10 15 



Asn Ala Glu Val Leu lie Val Gly Ala Asn Gin Asp Gin His Leu Cys 
20 25 30 



Asp Pro Gly Glu Phe Leu Cys His Asp His Val Thr cys-Val Ser Gin 
35 40 45 



ser Trp Leu cys Asp Gly Asp pro Asp Cys Pro Asp Gin ser Asp Glu 
50 55 60 



ser Leu Asp Thr cys Pro Glu Glu val Glu lie Lys cys Pro Leu Asn 
65 70 75 80 



His lie Ala cys His Gly ser ser Ala Cys val His Leu Ser Lys Leu 
85 90 95 



cys Asn Gly val val Asp cys Pro Asp Gly Phe Asp Glu Gly Gly His 
100 105 110 



Cys Gin Glu Leu Leu Pro Ser cys Gin Gin Leu Asn cys Gin Phe Lvs 
115 120 125 



Cys Ala Met val Arg Asn Ala Thr Arg cys Tyr cys Glu Asp Gly Phe 



Glu val Ala Glu Asp Gly Arg ser cys Lys Asp Gin Asp Glu Cys Ser 
145 150 155 160 



lie Tyr Gly lie Cys Ser Gin Thr Cys Lys Asn Thr Tyr Gly ser Tyr 
165 170 175 



Ala Cys Ser Cys Val Glu Gly Tyr lie Met Gin Ser Asp Asn Arq Ser 
180 185 190 



Cys Lys val Lys His Glu Pro Thr Asp Lys Ala Pro Met Leu Leu lie 
195 200 205 



Ser ser Leu Glu Thr He Glu Leu Phe Tyr He Asn Gly Ser Lys Met 
210 215 220 



Thr Thr Leu Ser Ser Ala Asn Arg Asn Glu He His Thr Leu Asp Phe 
225 230 235 240 
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lie Tyr ser Glu Glu Met lie Cys Trp lie Glu Ser Arg Glu Ser ser 
245 K 250 255 



Asn Gin Leu Lys Cys Gly Gin lie Thr Lys Ala Gly Arg Leu Tfir Asp 
260 265 270 



Gin Arg lie He Asn ser Leu Gin Ser Phe Gin Asn Val Glu Gin Met 
275 280 285 



Ala Phe Asp Trp Leu Thr Arg Asn lie Tyr Phe Val Asp His Val Ser 
290 295 300 



Asp Arg lie Phe val cys Asn Phe Asn Gly ser val cys Val Thr Leu 
305 310 315 320 



lie Glu Ser Glu Leu His Asn Pro Lys Ala lie Ala Ala Asp Pro lie 
325 330 335 



Ala Gly Lys Leu Phe Phe Thr Asp Tyr Gly Asn Val Pro Lys lie Glu 
340 345 350 



Arg Cys Asp Leu Asp Gly Met Asn Arg Thr Arg lie Val Tyr Ser Lys 
355 360 365 



Ala Glu Gin Pro ser Ala Leu Ala Leu Asp Leu Val Asn Arg Leu Val 
370 375 380 



Tyr Trp val Asp Leu Tyr Leu Asp Tyr val Gly val val Asp Tyr Gin 
385 390 395 400 



Gly Lys Asn Arg His Thr lie val Gin Gly Arg Gin val Lys His Leu 
405 410 415 



Tyr Gly lie Thr val Phe Glu Asp Tyr Leu Tyr Ala Thr ser Ser Asp 
420 425 430 



Asn Phe Asn lie lie Arg lie Asn Arg Phe Asn Gly Thr Asp lie His 
435 440 445 



Ser lie lie Lys Met Glu ser Ala Arg Gly lie Arg Thr Tyr Gin Lys 
450 455 460 



Arg Thr Gin Pro Thr val Arg ser His Ala Cys Glu val Asp Ala Tyr 
465 470 475 480 



Gly Met Pro Gly Gly cys Ser His lie Cys Leu Leu ser ser Ser Tyr 
485 490 495 



Lys Thr Arg Thr Cys Arg Cys Arg Thr Gly Phe Asn Met Gly Ser Asp 
500 505 510 
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Gly Arg Ser Cys Lys Arg Pro Lys Asn Glu Leu Phe Leu Phe Tyr Gly 
515 520 525 



Lys Gly Arg Pro Gly lie Val Arg Gly Met Asp Leu Asn Thr Lys lie 
530 535 540 



Ala Asp Glu Cys Met lie Pro lie Glu Asn Leu Val Asn Pro Arg Ala 
545 550 555 560 



Leu Asp Phe His Ala Glu Ala Asn Tyr lie Tyr Phe Ala Asp Thr Thr 
565 570 575 



Ser Phe Leu lie Gly Arg Gin Lys lie Asp Gly Thr Glu Arg Glu Thr 
580 585 590 



lie Leu Lys Asp Asp Leu Asp Asn Val Glu Gly lie Ala Val Asp Trp 
595 600 605 



lie Gly Asn Asn Leu Tyr Trp Thr Asn Asp Gly His Arg Lys Thr lie 
610 615 620 



Asn val Ala Arg Leu Glu Lys Ala Ser Gin ser Arg Lys Thr Leu Leu 
625 630 635 640 



Glu Gly Gly Met Ser His Pro Arg Ala lie val val Asp pro Val Asn 
645 650 655 



Gly Trp Met Tyr Trp Thr Asp Trp Lys Glu Asp Lys lie Asp Asp Ser 
660 665 670 



val Gly Arg lie Glu Lys Ala Trp Met Asp Gly Val Asn Arg Gin Val 
675 680 685 



Phe Val Thr Ser Lys Met Leu Trp Pro Asn Gly Leu Thr Leu Asp Phe 
690 695 700 



His Thr Ser Thr Leu Tyr Trp cys Asp Ala Tyr Tyr Asp His lie Glu 
705 710 715 720 



Lys Val Phe Leu Asn Gly Thr His Arg Lys val val Tyr ser Gly Lys 
725 730 735 



Glu Leu Asn His Pro P he Gly Leu Ser His His Gly Asn Tyr Val Phe 
740 745 750 



Trp Thr Asp Tyr Met Asn Gly Ser lie Phe Gin Leu Asp Leu Met Thr 
755 760 765 



Asn Glu Val Thr Leu Leu Arg His Glu Arg Ala Pro Leu Phe Gly Leu 
770 775 780 
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Gin He Tyr Asp Pro Arg Lys Gin Gin Gly Asp Asn Met Cys Arg lie 

785 790 795 800 

Asn Asn Gly Gly Cys Gly Thr Leu Cys Leu Ala lie pro Ala Gly Arq 

805 810 815 



Val Cys Ala cys Ala Asp Asn Gin Leu Leu Asp Glu Asn Gly Thr Thr 
820 825 830 



cys Thr Phe Asn Pro Glu Glu lie Arg Phe His lie cys Lys Pro Gly 
835 840 845 

Glu Phe Arg cys Lys Asn Lys His Cys He Gin Ala Arg Trp Lys Cys 
850 855 860 

Asp Gly Asp Asp ASP Cys Leu Asp Gly Ser Asp Glu Asp Ser Val Thr 

865 870 875 880 

cys Phe Asn His ser cys Pro Asp Asp Gin Phe Lys cys Gin Asn Asn 

885 890 895 

Arg cys He Pro Lys Arg Trp Leu cys Asp Gly Ala Asn Asp Cys Gly 
900 905 910 



Ser Asn Glu Asp Glu ser Asn Gin Thr Cys Thr Ala Arg Thr Cys Gin 
915 920 925 



A ^ a nfR Gin p ^ e Ser Cys Gly Asn G ^y Arg cys lie pro Thr Ala Trp 
930 935 940 



Leu Cys Asp Arg Glu Asp Asp cys Gly Asp Gin Thr Asp Glu Val Ala 
945 950 955 960 



ser Cys Glu Phe Pro Thr Cys Glu Pro Leu Thr Gin Phe lie cvs Lvs 
965 970 975 



Ser Gly Arg Cys lie Ser Asn Lys Trp His cys Asp Thr Asp Asp Asp 
980 985 99b 



Cys Gly Asp Arg Ser Asp Glu val Gly Cys val His ser cys Leu Asp 
995 1000 1005 



Asp Gin 
1010 



Phe Arg Cys ser Ser Gly Arg Cys lie Pro Gly His Trp 
1015 1020 



A7a Asp GlV Asp Asn Asp Cys Gly Asp phe Ser Asp Glu Thr 

1025 1030 1035 



H1S Asn c y s Thr «-ys Glu Glu Ala Arg ser Pro Ala Gly Cys 
1040 1045 1050 
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lie Gly Asn Glu Phe Gin Cys Arg pro Asp Gly Asn cys lie Pro 
1055 1060 1065 



Asp Leu Trp Arg cys Asp Gly Glu Lys Asp Cys Glu Asp Gly Ser 
1070 1075 1080 



Asp Glu Lys Gly cys Asn Gly Thr lie Arg Leu Cys Asp His Lys 
1085 1090 1095 



Thr Lys phe ser Cys Arg ser Thr Gly Arg Cys lie Asn Asn Ala 
1100 1105 1110 



Trp Val Cys Asp Gly Asp Val Asp Cys Glu Asp Gin Ser Asp Glu 
1115 1120 1125 



Glu Asp Cys Asp ser phe Leu cys Gly Pro pro Lys Tyr pro cys 
1130 1135 1140 



Ala Asn Asp Thr ser Val Cys Leu Gin Pro Glu Lys Leu Cys Asn 
1145 1150 1155 



Gly Arg Lys Asp cys pro Asp Gly Ser Asp Glu Gly Asp Leu Cys 
1160 1165 1170 



Asp Glu cys ser Leu Asn Asn Gly Gly Cys ser Asn His cys ser 
1175 1180 1185 



val Val Pro Gly Arg Gly He Val Cys ser cys Pro Glu Gly His 
1190 1195 1200 



Gin Leu Lys Lys Asp Asn Arg Thr cys Glu lie Val Asp Tyr Cys 
1205 1210 1215 



Ala ser His Leu Arg cys ser Gin val cys Glu Gin Gin Lys His 
1220 1225 1230 



Met val Lys cys ser cys Tyr Glu Gly Trp Ala Leu Gly Thr Asp 
1235 1240 1245 



Gly Glu ser cys Thr ser val Asp ser Phe Glu Ala Phe lie lie 
1250 1255 1260 



Phe ser lie Arg His Glu lie Arg Arg lie Asp Leu His Lys Gly 
1265 1270 1275 



Asp Tyr ser Leu Leu val Pro Gly Leu Arg Asn Thr lie Ala Leu 
1280 1285 1290 



Asp Phe His Phe Asn Gin ser Leu Leu Tyr Trp Thr Asp val Val 
1295 1300 1305 



Page 159 




WO 03/106657 



PCT/U S03/19260 



Nonprovisional IP-017.ST25.txt 

Glu Asp Arg He Tyr Arg . Gly Lys Leu ser Glu Ser Gly Gly val 
1310 1315 1320 



Ser Ala lie Glu Val val val Glu His Gly Leu Ala Thr Pro Glu 
1325 1330 1335 



Gly Leu Thr Val Asp Trp lie Ala Gly Asn lie Tyr Trp lie Asp 
1340 1345 1350 



ser Asn Leu Asp Gin lie Glu Val ser Lys Leu Asp Gly ser Leu 
1355 1360 1365 



Arg Ala Thr Leu lie Ala Gly Ala Met Glu His Pro Arg Ala lie 
1370 1375 1380 



Ala Leu Asp Pro Arg Tyr Gly lie Leu Phe Trp Thr Asp Trp Asp 
1385 1390 1395 



Ala Asn Phe pro Arg lie Glu Ser Ala ser Met Ser Gly Ala Gly 
1400 1405 1410 



Arg Lys Thr lie Tyr Lys Asp Met Lys Thr Gly Ala Trp Pro Asn 
1415 1420 1425 



Gly Leu Thr val Asp His Phe Glu Arg Arg lie Val Trp Thr Asp 
1430 1435 1440 



Ala Arg ser Asp Ala lie Tyr Ser Ala Phe Tyr Asp Gly Thr Asn 
1445 1450 1455 



Met lie Glu lie lie Arg Gly His Glu Tyr Leu ser His Pro Phe 
1460 1465 1470 



Ala val ser Leu Tyr Gly ser Glu val Tyr Trp Thr Asp Trp Arg 
1475 1480 1485 



Thr Asn Thr Leu Ala Lys Ala Asn Lys Trp Thr Gly Gin Asn val 
1490 1495 1500 



Ser Val lie Gin Lys Thr Ser Ala Gin pro Phe Asp Leu Gin lie 
1505 1510 1515 



Tyr His Pro ser Arg Gin Pro Gin Ala Pro Asn Pro cys Ala Ala 
1520 1525 1530 



Asn Glu Gly Arg Gly Pro Cys Ser His Leu Cys Leu lie Asn His 
1535 1540 1545 



Asn Arg Ser Ala Ala Cys Ala Cys pro His Leu Met Lys Leu Ser 
1550 1555 1560 
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Ser Asp Lys Lys Thr cys Tyr Glu Met Lys Lys Phe Leu Leu Tyr 
1565 1570 1575 



Ala Arg Arg Ser Glu lie Arg Gly val Asp lie Asp Asn Pro Tyr 
1580 1585 1590 



val Asn phe lie Thr Ala Phe Thr Val Pro Asp lie Asp Asp Val 
1595 1600 1605 



Ala val lie Asp Phe Asp Ala Ser Glu Glu Arg Leu Tyr Trp Thr 
1610 1615 1620 



Asp lie Lys Thr Gin Thr lie Thr Arg Ala Phe lie Asn Gly Thr 
1625 1630 1635 



Gly Leu Glu Thr val lie Ser Arg Asp lie Gin Ser lie Arg Gly 
1640 1645 1650 



Leu Ala val Asp Trp Val Ser Arg Asn Leu Tyr Trp lie Ser Ser 
1655 1660 1665 



Glu Phe Asp Glu Thr Gin lie Asn val Ala Arg Leu Asp Gly ser 
1670 1675 1680 



Leu Lys Thr ser lie lie His Gly lie Asp Lys Pro Gin cys Leu 
1685 1690 1695 



Ala Ala His Pro val Arg Gly Lys Leu Tyr Trp Thr Asp Gly Asn 
1700 1705 1710 



Thr lie Asn Met Ala Asn Met Asp Gly ser Asn ser Lys lie Leu 
1715 1720 1725 



Phe Gin Asn Gin Lys Glu pro val Gly Leu ser lie Asp Tyr val 
1730 1735 1740 



Glu Asn Lys Leu Tyr Trp lie ser ser Gly Asn Gly Thr lie Asn 
1745 1750 1755 



Arg cys Asn Leu Asp Gly Gly Asn Leu Glu val lie Glu ser Met 
1760 1765 1770 



Lys Glu Glu Leu Thr Lys Ala Thr Ala Leu Thr rle Met asp lvs 
1775 1780 1785 



Lys Leu Trp Trp Ala Asp Gin Asn Leu Ala Gin Leu Gly Thr cys 
1790 1795 1800 



Asn Lys Arg Asp Gly Arg Asn Pro ser lie Leu Arg Asn Lys Thr 
1805 1810 1815 
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Ser Gly Val Val His Met Lys Val Tyr Asp Lys Glu Ala Gin Gin 
1820 1825 18 BO 



Gly Ser Asn Ser Cys Gin Val Asn Asn Gly Gly cys Ser Gin Leu 
1835 1840 1845 



cys Leu pro Thr ser Glu Thr Thr Arg Thr cys Met Cys Thr Val 
1850 1855 1860 



Gly Tyr Tyr Leu Gin Lys Asn Arg Met Ser cys Gin Gly lie Glu 
1865 1870 1875 



Ser Phe Leu Met Tyr ser val His Glu Gly lie Arg Gly lie Pro 
1880 1885 1890 



Leu Glu Pro Arg Asp Lys Val Asp Ala Leu Met Pro lie ser Gly 
1895 1900 1905 



Ala A l a phe Ala val Gly He Asp Phe His Ala Glu Asn Asp Thr 
1910 1915 1920 



lie Tyr Trp Thr Asp Met Gly Leu Asn Lys lie ser Arg Ala Lys 
1925 1930 1935 



Arg Asp Gin Thr Trp Lys Glu Asp val val Thr Asn Gly Leu Gly 
1940 1945 1950 



Arg Val Glu Gly lie Ala Val Asp Trp lie Ala Gly Asn lie Tyr 
1955 1960 1965 



Trp Thr Asp His Gly phe Asn Leu lie Glu val Ala Arg Leu Asn 
1970 1975 1980 

Gly ser Phe Arg Tyr val lie lie ser Gin Gly Leu Asp Gin Pro 
1985 1990 1995 



Arg Ser lie Ala Val His Pro Glu. Lys Gly Phe Leu Phe Trp Thr 
2000 2005 2010 



Glu 2 o!l;) Gin pro 2020 Lys A ^ a Ar ^ *-eu ^sp Gly 



Ser Lys Val Met 11 e Va1 Ser Val Gly lie Thr Trp pro Asn 

2030 2035 2040 



Gly lle^ Ser He Asp Tyr Glu^ Glu Asn Lys Leu Tyr Trp cys Asp •> 



Ala &3L Ser As P Lys 'lie Glu Arg He Asp Leu Asp Thr Gly Ala 
2060 2065 2070 
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Asn Arg Glu Val Leu Leu Ser Gly Ser Asn Val Asp Leu Phe Ser 
2075 2080 2085 



Val Ala val Phe Gly Ala Tyr lie Tyr Trp ser Asp Arg Ala His 
2090 2095 2100 



Ala Asn Gly Ser Val Arg Arg Gly His Lys Asn Asp Ala Thr Glu 
2105 2110 2115 



Thr val Thr Met Arg Thr Gly Leu Gly val Asn Leu Lys Glu lie 
2120 2125 2130 



Lys lie Phe Asn Arg Val Arg Glu Lys Gly Thr Asn val Cys Ala 
2135 2140 2145 



Lys Glu Asn Gly Gly cys Gin Gin Leu cys Leu Tyr Arg Gly Asn 
2150 2155 2160 



Ser Arg Arg Thr cys Ala Cys Ala His Gly Tyr Leu Ala Gly Asp 
2165 2170 2175 



Gly val Thr Cys Leu Arg His Glu Gly Tyr Leu Leu Tyr ser Gly 
2180 2185 2190 



Arg Thr lie Leu Lys Ser lie His Leu Ser Asp Glu Thr Asn Leu 
2195 2200 2205 



Asn ser pro Val Arg pro Tyr Glu Asn Pro Asn Tyr Phe Lys Asn 
2210 2215 2220 



lie 


lie 


Ala 


Leu 


Ala 


Phe 


Asp 


Tyr 


Asn 


Gin 


Arg 


Arg 


GlU 


Gly 


Thr 




2225 










2230 








2235 






Asn 


Arg 


lie 


Phe 


Tyr 


Ser 


Asp 


Ala 


His 


Phe 


Gly 


Asn 


lie 


Gin 


Leu 




2240 








2245 








2250 








lie 


Lys 


Asp 


Asn 


Trp 


Glu 


Asp 


Arg 


Gin 


val 


lie 


val 


Glu 


Asn 


val 




2255 










2260 








2265 








Gly 


Ser 


val 


Glu 


Gly 


Leu 


Ala 


Tyr 


His 


Arg 


Ala 


Trp 


Asp 


Thr 


Leu 




2270 










2275 








2280 






Tyr 


Trp 


Thr 


Ser 


Ser 


Ser 


Thr 


Ser 


Ser 


lie 


Thr 


Arg 


His 


Thr 


val 




2285 










2290 










2295 






Asp 


Gin 


Thr 


Arg 


Pro 


Gly 


Ala 


He 


Asp 


Arg 


Glu 


Ala 


val 


ll e 


Thr 




2300 








2305 






2310 








Met 


Ser 


Glu 


Asp 


Asp 


His 


Pro 


His 


Val 


Leu 


Ala 


Leu 


ASp 


Glu 


Cys 




2315 










2320 










2325 
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Gin Asn Leu Met Phe Trp Thr Asn Trp Asn Glu Gin His Pro ser 
2330 2335 2340 



lie Met Arg Ala Thr Leu Thr Gly Lys Asn Ala His Val val Val 
2345 2350 2355 



Ser Thr Asp lie Leu Thr Pro Asn Gly Leu Thr lie Asp His Arq 
2360 2365 2370 



Ala Glu Lys Leu Tyr Phe Ser Asp Gly Ser Leu Gly Lys lie Glu 
2375 2380 2385 



Arg 


Cys 


Glu Tyr 


Asp 


Gly 


ser 


Gin Arg His 


val 


lie 


val 


Lys 


Ser 




2390 








2395 




2400 






Gly 


Pro 


Gly Thr 


Phe 


Leu 


Ser 


Leu Ala Val 


Tyr 


Asp 


Ser 


Tyr 


lie 




2405 








2410 




2415 






Phe 


Trp 


Ser Asp 


Trp 


Gly 


Arg 


Arg Ala lie 


Leu 


Arg 


Ser 


Asn 


Lys 




2420 








2425 




2430 






Tyr 


Thr 


Gly Gly 


Glu 


Thr 


Lys 


lie Leu Arg 


Ser 


Asp 


lie 


pro 


His 




2435 








2440 




2445 








Gin 


Pro 


Met Gly 


lie 


lie 


Ala 


Val Ala Asn 


Asp 


Thr 


Asn 


Ser 


Cys 




2450 








2455 




2460 






Glu 


Leu 


ser pro 


cys 


Ala 


Leu 


Leu Asn Gly 


Gly 


cys 


Hi s 


Asp 


Leu 




2465 








2470 


2475 






cys 


Leu 


Leu Thr 


Pro 


ASp 


Gly 


Arg val Asn 


cys 


ser 


cys 


Arg 


Gly 




2480 








2485 






2490 


Asp 


Arg 


val Leu 


Leu 


Ala 


Asn 


Asn Arg cys 


val 


Thr 


Lys 


Asn 


ser 




2495 








2500 




2505 






Ser 


Cys 


Asn lie 


Tyr 


Ser 


Glu 


Phe Glu cys 


Gly 


Asn 


Gly 


Asp 


cys 




2510 








2515 


2520 


val 


Asp 


Tyr Val 


Leu 


Thr 


Cys 


Asp Gly lie 


Pro 


His 


cys 


Lys 


Asp 




2525 








2530 






2535 


Lys 


Ser 


Asp Glu 


Lys 


Leu 


Leu 


Tyr cys Glu 


Asn 


Arg 


ser 


cys 


Arg 




2540 








2545 




2550 




Ser 


Gly 


Phe Lys 


Pro 


Cys 


Tyr 


Asn Arg Arg 


Cys 


Val 


Pro 


His 


Gly 




2555 








2560 


2565 






Lys 


Leu 


Cys Asp 


Gly 


Thr 


Asn 


Asp Cys Gly 


Asp 


Ser 


Ser 


Asp 


Glu 




2570 








2575 


2580 
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Leu 


Asp 


Cys Lys 


val 


Ser 


Thr 


Cys 


Ser 


Thr val 


Glu 


phe 


Arg 


Cys 




2585 








2590 






2595 




Ala 


Asp 


Gly Thr 


cys 


lie 


Pro 


Arg 


Ser 


Ala Arg 


Cys 


Asn 


Gin 


Asn 




2600 








2605 




2610 








Met 


Asp 


Cys Ser 


Asp 


Ala 


Ser 


Asp 


Glu 


Lys Gly 


Cys 


Asn 


Asn 


Thr 




2615 








2620 






2625 








Asp 


Cys 


Thr His 


Phe 


Tyr 


Lys 


Leu 


Gly 


Val Lys 


Ser 


Thr 


Gly 


Phe 




2630 








2635 




2640 






He 


Arg 


Cys Asn 


ser 


Thr 


Ser 


Leu 


Cys 


Val Leu 


Pro 


Ser 


Trp 


lie 




2645 








2650 






2655 






cys 


Asp 


Gly Ser 


Asn 


Asp 


Cys 


Gly 


ASP 


Tyr Ser 


Asp 


Glu 


Leu 


Lys 




2660 








2665 




2670 






Cys 


Pro 


Val Gin 


Asn 


Lys 


His 


Lys 


Cys 


Glu Glu 


Asn 


Tyr 


Phe 


Gly 




2675 


• 






2680 




2685 




cys 


Pro 


Ser Gly 


Arg 


cys 


lie 


Leu 


Asn 


Thr Trp 


Val 


Cys 


Asp 


Gly 




2690 








2695 






2700 


Gin 


Lys 


Asp Cys 


Glu 


Asp 


Gly 


Leu 


Asp 


Glu Leu 


His 


Cys 


Asp 


Ser 




2705 








2710 








2715 




ser 


cys 


Ser Trp 


Asn 


Gin 


Phe 


Ala 


cys 


ser val 


Lys 


Lys 


cys 


lie 




2720 








2725 






2730 




ser 


Lys 


His Trp 


lie 


cys 


Asp 


Gly 


GlU 


Asp Asp 


cys 


Gly 


Asp 


Ser 




2735 








2740 






2745 





Leu Asp Glu ser Asp ser lie cys Gly Ala val Thr cys Ala Ala ' 
2750 2755 2760 



Asp Met Phe ser cys Gin Gly ser His Ala cys val Pro Gin His 
2765 2770 2775 



Trp Leu Cys Asp Gly Glu Arg ,Asp Cys Pro Asp Gly ser Asp Glu 
2780 2785 2790 



Leu Ser 


Ser Ala Gly cys Ala 


Pro Asn Asn Thr Cys 


ASp 


Glu 


Asn 


2795 


2800 


2805 








Ala Phe 


Met Cys His Asn Lys 


Val Cys lie Pro Lys 


Gin 


Phe val 


2810 


2815 


2820 








Cys Asp 


His Asp Asp Asp Cys 


Gly Asp Gly ser Asp 


Glu 


Phe 


Leu 


2825 


2830 


2835 
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Gin Cys Gly Tyr Arg Gin Cys Gly Pro Glu Glu Phe Arg Cys Ala 
2840 2845 2850 



Asp Gly 


Arg Cys 


Leu 


val 


Asn 


Thr 


Leu Trp 


Gin 


Cys 


Asp 


Gly 


Asp 


2855 








2860 








2865 


Phe Asp 


Cys Pro 


Asp 


Ser 


Ser 


Asp 


Glu Ala 


Pro 


lie 


Asn 


Pro 


Arg 


2870 








2875 






2880 






Cys Arg 


Ser Ala 


GlU 


His 


Ser 


cys 


Asn Ser 


Ser 


Phe 


Phe 


Met 


Cys 


2885 








2890 






2895 






Lys Asn 


Gly Arg 


Cys 


lie 


Pro 


Ser 


Asp Gly 


Leu 


Cys 


Asp 


lie 


Arg 


2900 








2905 






2910 




ASP Asp 


Cys Gly 


ASP 


Gly 


Ser 


Asp 


Glu Thr 


Asn 


Cys 


His 


lie 


Asn 


2915 








2920 








2925 








Glu Cys 


Leu Ser 


Lys 


Lys 


lie 


ser 


Gly Cys 


ser 


Gin 


Asp 


Cys 


Gin 


2930 








2935 






2940 




Asp Leu 


Pro Val 


Ser 


Tyr 


Lys 


cys 


Lys Cys 


Trp 


Pro 


Gly 


Phe 


Gin 


2945 








2950 




2955 






Leu Lys 


Asp Asp 


Gly 


Lys 


Thr 


cys 


Val Asp 


lie 


Asp 


Glu 


Cys 


Ser 


2960 








2965 






2970 






Ser Gly 


Phe Pro 


cys 


ser 


Gin 


Gin 


cys lie 


Asn 


Thr 


Tyr 


Gly 


Thr 


2975 








2980 






2985 




Tyr Lys 


cys His 


cys 


Ala 


Gl U 


Gly 


Tyr Glu 


Thr 


Gin 


Pro 


Asp 


Asn 


2990 








2995 






3000 






Pro Asn 


/ 

Gly cys 


Arg 


ser 


Leu 


ser 


Asp Glu 


Glu 


Pro 


Phe 


Leu 


lie 


3005 




3010 






3015 








Leu Ala 


Asp Gin 


His 


Glu 


lie 


Arg 


Lys lie 


ser 


Thr 


Asp 


Gly 


ser 


3020 








3025 




3030 




Asn Tyr 


Thr Leu 


Leu 


Lys 


Gin 


Gly 


Leu Asn 


Asn 


Val 


lie 


Ala 


Leu 


3035 






3040 






3045 






Asp Phe 


Asp Tyr 


Arg 


Glu 


Glu 


Phe 


He Tyr 


Trp 


lie 


Asp 


ser 


ser 


3050 








3055 




3060 






Arg Pro 


Asn Gly 


ser 


Arg 


He 


Asn 


Arg Met 


cys 


Leu 


Asn 


Gly 


Ser 


3065 








3070 




3075 






Asp lie 


Lys Val 


Val 


His 


Asn 


Thr 


Ala Val 


Pro 


Asn 


Ala 


Leu 


Ala 


3080 








3085 








3090 







Page 166 




WO 03/106657 



PCT/US03/19260 



Nonprovi si onal ip- 017 . ST25 . txt 

val Asp Trp lie Gly Lys Asn Leu Tyr Trp Ser Asp Thr Glu Lys 
3095 3100 3105 



Arg lie lie Glu val ser Lys Leu Asn Gly Leu Tyr pro Thr Val 
3110 3115 3120 



Leu Val Ser Lys Arg Leu Lys Phe pro Arg Asp Leu ser Leu Asp 
3125 3130 3135 



Pro Arg Ala Gly Asn Leu Tyr Trp lie Asp cys Cys Glu Tyr Pro 
3140 3145 3150 



His lie Gly Arg val Gly Met Asp Gly Thr Asn Gin Ser val Val 
3155 3160 3165 



lie Glu Thr Lys lie. ser Arg Pro Met Ala Leu Thr lie Asp Tyr 
3170 3175 3180 



val Asn His Arg Leu Tyr Trp Ala Asp Glu Asn His lie Glu Phe 
3185 3190 3195 



Ser Asn Met Asp Gly ser His Arg His Lys Val Pro Asn Gin Asp 
3200 3205 3210 



lie Pro Gly val lie Ala Leu Thr Leu Phe Glu Asp Tyr lie Tyr 
3215 3220 3225 



Trp Thr. Asp Gly Lys Thr Lys ser Leu ser Arg Val His Lys Thr 
3230 3235 3240 



Ser Gly Ala Asp Arg Leu ser Leu lie Asn Ser Trp His Ala lie 
3245 3250 3255 



Thr Asp lie Gin Val Tyr His Ser Tyr Arg Gin Pro Asp Val Ser 
3260 3265 3270 



Lys His Leu Cys Thr val Asn Asn Gly Gly Cys Ser His Leu cys 
3275 3280 3285 



Leu Leu Gly pro Gly Lys Thr His Thr cys Ala Cys Pro Thr Asn 
3290 3295 3300 



Phe Tyr Leu Ala Ala Asp Asn Arg Th r cys Leu Ser Asn cys Thr 
3305 3310 3315 



Ala Ser Gin Phe Arg Cys Lys Thr Asp Lys Cys lie Pro Phe Trp 
3320 3325 3330 



Trp Lys Cys Asp Thr Val Asp Asp cys Gly Asp Gly ser Asp Glu 
3335 3340 3345 
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Pro Asp Asp Cys Pro Glu Phe Lys Cys Gin Pro Gly Arg Phe Gin 
3350 3355 3360 



Cys Gly Thr Gly Leu Cys Ala Leu Pro Ala Phe lie Cys Asp Gly 
3365 . 3370 3375 



Glu Asn Asp cys Gly Asp Asn Ser Asp Glu Leu Asn Cys Asp Thr 
3380 3385 3390 



His val cys Leu Ala Gly Gin Phe Lys Cys Thr Lys Asn Lys Lys 
3395 3400 3405 



Cys lie Pro val Asn Leu Arg Cys Asn Gly Gin Asp Asp Cys Gly 
3410 3415 3420 



Asp Glu Glu Asp Glu Lys Asp Cys pro Glu Asn Ser cys ser Pro 
3425 3430 3435 



Asp Tyr phe Gin cys Lys Thr Thr Lys His cys lie ser Lys Leu 
3440 3445 3450 



Trp val cys Asp Glu Asp Pro Asp cys Ala Asp Ala ser Asp Glu 
3455 3460 3465 



Ala Asn cys Asp Lys Lys Thr cys Gly pro His Glu Phe Gin Cys 
3470 3475 3480 



Lys 


Asn 


Asn 


Asn 


Cys 


lie 


Pro 


Asp 


His 


Trp 


Arg 


cys 


Asp Asn 


cln 




3485 










3490 






3495 


Asn 


Asp 


Cys 


Ser 


Asp 


Asn 


Ser 


Asp 


Glu 


Asp 


Asn 


cys 


Lys pro 


Gin 




3500 










3505 








3510 


Thr 


Cys 

3515 


Thr 


Leu 


Lys 


Asp 


Phe 

3520 


Leu 


Cys 


Ser 


Asn 


Gly 

3525 


Asp cys 


val 


Ser 


Ser 

3530 


Arg 


Phe 


Trp 


Cys 


Asp 

3535 


Gly 


Glu 


Phe 


Asp 


Cys 

3540 


Ala Asp 


Gly 


Ser 


Asp 

3545 


Glu 


Lys 


Asn 


cys 


Glu 

3550 


Thr 


Ser 


Cys 


Ser 


Lys 

3555 


Asp Gin 


Phe 


Gin 


Cys 

3560 


Ser 


Asn 


Gly 


Gin 


Cys 

3565 


Leu 


Ser 


Ala 


Lys 


Trp 

3570 


Lys cys 


Asp 


Gly 


His 


Glu 


Asp 


Cys 


Lys 


Tyr 


Gly 


Glu 


Asp 


Glu 


Lys 


Asn cys 


Glu 




3575 










3580 








3585 


Pro 


Ala 


Phe 


Pro 


Val 


cys 


Ser 


Ser 


Ser 


Glu 


Tyr 


Met 


cys Ala 


Ser 




3590 










3595 








3600 
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Gly Gly Cys Leu Ser Ala Ser Leu Lys Cys Asn Gly Glu Pro Asp 
3605 3610 3615 



Cys val Asp Gly ser Asp Glu Met Asp cys val lie Glu cys Lys 
3620 3625 3630 



Glu Asp Gin Phe Gin cys Lys Asn Lys Ala Tyr Cys lie Pro lie 
3635 3640 3645 



Arg Trp Leu Cys Asp Gly lie Tyr Asp Cys Val Asp Gly Ser Asp 
3650 3655 3660 



Glu Glu Thr Cys Gly Arg Gly Gly ser lie Cys Arg Asp Asp Glu 
3665 3670 3675 



Phe Leu Cys Asn Asn ser Leu Cys Lys Leu His Phe Trp val Cys 
3680 3685 3690 



Asp Gly Glu Asp Asp Cys Gly Asp Asn Ser Asp Glu Ala Pro Asp 
3695 3700 3705 



Met cys Val Lys Phe Leu Cys Pro pro Thr Arg Pro Tyr Arg cys 
3710 3715 3720 



Arg Asn Asp Arg lie cys Leu Gin Leu Glu Lys lie cys Asn Gly 
3725 3730 3735 



lie Asn Asp cys Gly Asp Asn Ser Asp Glu Glu His cys Ser Gly 
3740 3745 3750 



Lys Leu ser Leu Lys ser Lys Pro cys Lys Lys Asp Glu Phe Thr 
3755 3760 3765 



Cys ser Asn Arg Asn cys lie Pro Met Glu Leu Gin cys Asp ser 
3770 3775 3780 



Leu Asp Asp Cys Gly Asp Gly Ser Asp Glu Gin Gly Cys Leu Lys 
3785 3790 3795 



Thr Pro lie Glu His Thr Cys Glu Asn Asn Gly Asn Pro Cys Gly 
3800 3805 3810 



Asp Asp Ala Tyr Cys Asn Gin lie Lys Thr ser Val Phe cys Arq 
3815 3820 3825 



Cys Lys Pro Gly Phe Gin Arg Asn Met Lys Gly Arg Glu cys Ala 
3830 3835 3840 



Asp Leu Asn Glu cys Leu Leu Phe Gly lie Cys Ser His His Cys 
3845 3850 3855 
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Leu Asn rhr Arg Gly Ser Tyr Lys Cys val Cys Asp Gin Asn Phe 
3860 3865 3870 



Gin Glu Lys Asn Asn Ser Cys He Ala Lys Gly Ser Glu Asp Gin 
3875 3880 3885 



Ala Leu Tyr lie Ala Asn Asp Thr Asp lie Leu Gly Phe Val Tyr 
3890 3895 3900 



Pro Phe Asn Tyr ser Gly Gly His Gin Gin lie Ser His val Glu 
3905 3910 3915 



His Asn Ser Arg He Thr Gly Met Asp Val His Tyr Gin Arg Asn 
3920 3925 3930 



val lie Val Trp ser Thr Gin Phe Asn pro Gly Gly He Phe Tyr 
3935 3940 3945 



Lys Met lie Asp Ala Arg Glu Lys Arg Gin Ala Asn Ser Gly Leu 
3950 3955 3960 



He cys Pro Glu phe Lys Arg pro Arg Asp lie Ala val Asp Trp 
3965 3970 3975 



val Ala Gly Asn val Tyr Trp Thr Asp His ser Arg Met His Trp 
3980 3985 3990 



Phe Ser Tyr Tyr Thr Thr His Trp Thr ser Leu Arg Tyr ser lie 
3995 4000 4005 



Asn val Gly Gin Leu Asn Gly pro Asn cys Thr Arq Leu Leu Thr 
4010 4015 4020 



Asn Met Ala Gly Glu Pro Tyr Ala lie Ala Val Asn Pro Lys Arg 
4025 4030 4035 



Gly Met Met Tyr Trp Thr Val He Gly Asp His Ser His lie Glu 
4040 4045 4050 



Glu Ala Ala Met Asp Gly Thr Leu Arg Arg val Leu Val Gin Lys 
4055 4060 4065 



Asn Leu Gin Arg Pro Thr Gly Leu Thr Val Asp His Phe Gly Glu 
4070 4075 4080 



Arg He Tyr Trp Ala Asp Phe Glu Leu Ser lie lie Gly Ser val 
4085 4090 4095 



Leu Tyr Asp Gly Ser Ser Pro Val Val ser val Ser ser Lys Gin 
4100 4105 4110 
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Gly Leu Leu His Pro His Arg lie Asp Val Phe Glu Asp Tyr lie 
4115 4120 4125 



Tyr Gly Ala Gly Pro Lys Asn Gly lie Phe Arg Val Gin Lys Phe 
4130 4135 4140 



Gly His Gly ser Val Glu Val Leu Ala Leu Gly val Asp Lys Thr 
4145 4150 4155 



Lys Ser lie Leu Val ser His Arg Tyr Lys Gin Leu Asn Leu Pro 
4160 4165 4170 



Asn Pro cys Leu Asp Leu Ser Cys Asp Phe Leu Cys Leu Leu Asn 
4175 4180 4185 



pro ser Gly Ala Thr Cys lie cys pro Glu Gly Lys Tyr Met Met 
4190 4195 4200 



Asn Gly Thr cys His Asp Asp ser Leu Leu Asp Asp Ser Cys Lys 
4205 4210 4215 



Leu 


Thr 


Cys 


Glu 


Asn 


Gly 


Gly 


Arg 


cys 


lie 


Leu 


Asn 


Glu 


Lys 


Gly 




4220 










4225 






4230 




Asp 


Leu 

4235 


Arg 


cys 


His 


cys 


Trp 

4240 


Pro 


ser 


Tyr 


Ser 


Gly 

4245 


Gly 


Arg 


Cys 


Glu 


val 


Asn 


His 


cys 


Ser 


Asn 


Tyr 


Cys 


Gin 


Asn 


Gly 


Gly 


Thr 


Cys 




4250 










4255 










4260 




lie 


Pro 


Ser 


Thr 


Leu 


Gly 


Arg 


Pro 


Thr 


Cys 


lie 


Cys 


Ala 


Leu 


Gly 




4265 










4270 








4275 






Phe 


Thr 


Gly 


Pro 


Asn 


cys 


Gly r 


Lys 


Ala 


val 


Cys 


Glu 


ASP 


Ser 


cys 




4280 










4285 








4290 




His 


Asn 


Gly 


Gly 


Ser 


cys 


val 


Val 


Thr 


Ala 


Gly 


Asn 


Gin 


Pro 


Tyr 




4295 










4300 








4305 




Cys 


His 

4310 


Cys 


Gin 


Ala 


Asp 


Tyr 

4315 


Thr 


Gly 


Asp 


Arg 


Cys 

4320 


Gin 


Tyr 


Tyr 


val 


Cys 


His 


His 


Tyr 


cys 


val 


Asn 


Ser 


Glu 


Ser 


Cys 


Thr 


lie 


Gly 




4325 










4330 










4335 




Asn 


Asp 

4340 


Gly 


Ser 


Val 


Glu 


Cys 

4345 


Val 


Cys 


Pro 


Thr 


Arg 

4350 


Tyr 


Glu 


Gly 



Pro Lys Cys Glu lie Asp Lys Cys val Arg Cys His Gly Gly His 
4355 4360 4365 
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Cys 11 e Asn Lys As P Asn Glu As P lie Phe Cys Asn Cys Thr 

4370 4375 4380 



Asn Gly Lys He Ala Ser Ser Cys Gin Leu Cys Asp Gly Tyr Cys 
4385 4390 4395 



Tyr G ^ y G ^ y T ^ r Cys G ^ n Leu As P Pro Glu T hr Ser lie Pro 

4400 4405 4410 



val VJr Va1 Gys Ser Thr Asn Trp Ser Gly Thr Gin cys Glu Arg 
4415 4420 4425 



Pro Pro Lys Ser Ser Lys Ser Glu His He Ser Thr Arg Ser 

4430 4435 4440 



ile Ala lie lie Val Pro Leu Val Leu Leu Val Thr Leu Val Thr 
4445 4450 4455 



Thr Va ^ 11 e Gly Leu Va T Val Cys Lys Arg Lys Arg Arg Thr 

4460 4465 4470 



Lys Tt) p Ile Arg Arg Gin Pro lie lie Asn Gly Gly He Asn Val 
4475 4480 4485 



Glu f!® Gly Asn pro ser Tyr Asn Met Ty r Glu Val Asp His Asp 
4490 4495 4500 



His As P Gly Gly Leu Leu Glu pro ser Phe Met lie Asp Pro 
4505 4510 4515 



VaT Ser Ar 9 Tyr lie Gly Gly Gly ser ser Ala Phe Lys Leu 

4520 4525 4530 



Pro T ^ r A ^ a Pro Pr0 r "l e Tyr Leu Asn ser Asp Leu Lys Gly 

4535 4540 ' 4545 



Pro Thr Phe Gly Pro Thr Asn Tyr ser Asn Pro Val Tyr Ala 

4550 4555 4560 



*- ys ^" yr As P G ^ y G ^ n Asn Cys Arg Asn Ser Leu Ala ser 

4565 4570 4575 



Val A ig„ g7u Arg Lys Glu Leu Leu pro Lys Lys lie Glu ile Gly 
4580 4585 4590 



lie Arg Glu Thr Val Ala 
4595 



<210> 71 

<211> 4545 

<212> PRT 
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<213> MOUSE 

<400> 71 

Met Leu Thr Pro Pro Leu Leu Leu Leu Leu Pro Leu Leu ser Ala Leu 
15 10 15 



Val Ser Gly Ala Thr Met Asp Ala Pro Lys Thr Cys ser Pro Lys Gin 
20 25 30 



Phe Ala cys Arg Asp Gin lie Thr cys lie Ser Lys Gly Trp Arg Cys 
35 40 45 



Asp Gly Glu Arg Asp cys pro Asp Gly ser Asp Glu Ala Pro Glu lie 
50 55 60 



cys Pro Gin ser Lys Ala Gin Arg cys Pro Pro Asn Glu His ser cys 
65 70 75 80 



Leu Gly Thr Glu Leu cys val pro Met ser Arg Leu cys Asn Gly lie 
85 90 95 



Gin Asp cys Met Asp Gly ser Asp Glu Gly Ala His cys Arg Glu Leu 
100 105 110 



Arg Ala Asn cys Ser Arg Met Gly Cys Gin His His cys val pro Thr 
115 120 125 



Pro Ser Gly pro Thr cys Tyr Cys Asn Ser Ser phe Gin Leu Gin Ala 
130 135 140 



Asp Gly Lys Thr Cys Lys Asp Phe Asp Glu Cys ser val Tyr Gly Thr 
145 150 155 160 



Cys Ser Gin Leu Cys Thr Asn Thr Asp Gly Ser Phe Thr cys Gly Cys 
165 170 175 



Val Glu Gly Tyr Leu Leu Gin Pro Asp Asn Arg Ser cys Lys Ala Lys 
180 185 190 



Asn Glu Pro val Asp Arg Pro pro Val Leu Leu lie Ala Asn Ser Gin 
195 200 205 



Asn lie Leu Ala Thr Tyr Leu Ser Gly Ala Gin val Ser Thr lie Thr 
210 215 220 



Pro Thr ser Thr Arg Gin Thr Thr Ala Met Asp Phe Ser Tyr Ala Asn 
225 230 235 240 



Glu Thr val cys Trp Val His val Gly Asp ser Ala Ala Gin Thr Gin 
245 250 255 
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Leu Lys cys Ala Arg Met Pro Gly Leu Lys Gly Phe val Asp Glu His 
260 265 270 



Thr lie Asn He ser Leu ser Leu His His Val Glu Gin Met Ala lie 
275 280 285 



Asp Trp Leu Thr Gly Asn Phe Tyr Phe Val Asp Asp lie Asp Asp Arg 
290 . 295 300 K y 



lie Phe Val cys Asn Arg Asn Gly Asp Thr Cys Val Thr Leu Leu Asp 
305 310 315 320 



Leu Glu Leu Tyr Asn Pro Lys Gly lie Ala Leu Asp pro Ala Met Gly 
325 330 335 



Lys Val Phe Phe Thr Asp Tyr Gly Gin He Pro Lys val Glu Arg Cys 
340 345 350 



Asp Met Asp Gly Gin Asn Arg Thr Lys Leu Val Asp ser Lys lie Val 
355 360 365 



Phe Pro His Gly lie Thr Leu Asp Leu Val Ser Arg Leu Val Tyr Tro 
370 375 380 



Ala Asp Ala Tyr Leu Asp Tyr lie Glu Val Val Asp Tyr Glu Gly Lys 
385 390 395 * 400 



Gly Arg Gin Thr lie lie Gin Gly He Leu He Glu His Leu Tyr Gly 
405 410 415 



Leu Thr val Phe Glu Asn Tyr Leu Tyr Ala Thr Asn ser Asp Asn Ala 
420 425 430 



Asn Thr Gin Gin Lys Thr Ser val lie Arg Val Asn Arg phe Asn Ser 
435 440 445 



Thr Glu Tyr Gin Val Val Thr Arg Val Asp Lys Gly Gly Ala Leu His 
450 455 460 



lie Tyr His Gin Arg Arg Gin Pro Arg Val Arg Ser His Ala Cys Glu 
4 65 470 475 480 



Asn Asp Gin Tyr Gly Lys Pro Gly Gly Cys Ser Asp lie cys Leu Leu 
485 490 495 



Ala Asn Ser His Lys Ala Arg Thr cys Arg cys Arg Ser Gly Phe Ser 
500 505 510 



Leu Gly ser Asp Gly Lys ser cys Lys Lys Pro Glu His Glu Leu Phe 
515 520 525 
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Leu Val 
550 


Tyr 


Gly 


Lys 


Gly 


Arg 

535 


Pro 


Gly 


lie 


Gly Ala 


Lys 


val 


Pro 


Asp 


Glu 


His 


Met 


lie 


545 






550 










Asn Pro 


Arg 


Ala 


Leu 


Asp 


Phe 


His 


Ala 


Glu 






565 








570 


Ala Asp 


Thr 


Thr 

580 


Ser 


Tyr 


Leu 


He 


Gly 

585 


Arg 


Glu Arg 


Glu 


Thr 


He 


Leu 


Lys 


Asp 


Gly 


He 


595 










600 






Ala Val 


Asp 


Trp 


Met 


Gly 


Asp 


Asn 


Leu 


Tyr 


610 








615 








Lys Lys 


Thr 


He 


Ser 


Val 


Ala 


Arg 


Leu 


Glu 


625 








630 










Lys Thr 


Leu 


lie 


Glu 


Gly 


Lys 


Met 


Thr 


His 






645 








650 


Asp Pro 


Leu 


Asn 

660 


Gly 


Trp 


Met 


Tyr 


Trp 

665 


Thr 


Lys Asp 


Ser 


Arg 


Arg 


Gly 


Arg 


Leu 


Glu 


Arg 


675 










680 






His Arg 


Asp 


lie 


Phe 


val 


Thr 


Ser 


Lys 


Thr 


690 








695 








Leu Ser 


Leu 


Asp 


He 


Pro 


Ala 


Gly 


Arg 


Leu 


705 






710 










Tyr Asp 


Arg 


lie 


Glu 


Thr 


lie 


Leu 


Leu 


Asn 




725 










730 


Val Tyr 


Glu 


Gly 


Pro Glu 


Leu 


Asn 


His 


Ala 




740 










745 




Gly Asn 


Tyr 


Leu 


Phe Trp 


Thr 


Glu 


Tyr 


Arg 


755 










760 






Leu Glu 


Arg 


Gly 


Val 


Ala 


Gly 


Ala 


Pro 


Pro 


770 






77 5 








Ser Glu 


Arg 


Pro 


Pro 


He 


Phe 


Glu 


He 


Arg 


785 






790 
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Ile 


Arg 

540 


Gly 


Met 


Asp 


Met 


Pro 


He 


Glu 


Asn 


Leu 


Met 


555 










560 


Thr 


Gly 


phe 


He 


Tyr 


Phe 








575 




Gin 


Lys 


lie 


Asp 


Gly 


Thr 






590 






His 


Asn 


Val 


Glu 


Gly 


Val 






605 






Trp 


Thr 


Asp 


Asp 


Gly 


Pro 


620 










Lys 


Ala 


Ala 


Gin 


Thr 


Arg 


635 










640 


pro 


Arg 


Ala 


lie 


val 

655 


Val 


Asp 


Trp 


Glu 


Glu 

670 


Asp 


Pro 


Ala 


Trp 


Met 


Asp 


Gly 


ser 




685 








Val 


Leu 


Trp 


Pro 


Asn 


Gly 




700 








Tyr 


Trp 


Val 


Asp 


Ala 


Phe 


715 










720 


Gly 


Thr 


ASP 


Arg 


Lys 

735 


He 


Phe 


Gly 


Leu 


Cys 

750 


His 


His 


Ser 


Gly 


ser 

765 


val 


Tyr 


Arg 


Thr 


val 

780 


Thr 


Leu 


Leu 


Arg 


Met 


Tyr 


ASP 


Ala 


Gin 


Gin 


795 






800 
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Gin Gin val Gly Thr Asn Lys Cys Arg val Asn Asn Gly Gly cys Ser 

805 810 815 



Ser Leu Cys Leu Ala Thr Pro Gly Ser Arg Gin Cys Ala Cys Ala Glu 

820 825 830 



Asp Gin val Leu Asp Thr Asp Gly Val Thr cys Leu Ala Asn Pro Ser 
835 840 845 

Tyr val Pro Pro Pro Gin cys Gin Pro Gly Glu Phe Ala Cys Ala Asn 
850 855 860 

Asn Arg cys lie Gin Glu Arg Trp Lys cys Asp Gly Asp Asn Asp Cys 

865 870 875 880 

Leu Asp Asn Ser Asp Glu Ala Pro Ala Leu cys His Gin His Thr cys 

885 890 895 

Pro Ser Asp Arg Phe Lys cys Glu Asn Asn Arg cys lie Pro Asn Ara 
900 90S 910 

Trp Leu Cys Asp Gly Asp Asn Asp Cys Gly Asn Ser Glu Asp Glu Ser 
915 920 925 

Asn oln T ^ r Cys Ser A ^ a Arg T ^ r c ys Pro Pro Asn Gin Phe Ser Cys 

930 935 940 

Ala Ser Gly Arg Cys lie Pro lie Ser Trp Thr Cys Asp Leu Asp Asp 

945 950 955 . M 960 

Asp Cys Gly Asp Arg Ser Asp Glu Ser Ala ser cys Ala Tyr Pro Thr 

965 970 975 

Cys Phe Pro Leu Thr Gin- Phe Thr Cys Asn Asn Gly Arg Cys lie Asn 
980 985 990 

lie Asn Trp Arg Cys Asp Asn Asp Asn Asp cys Gly Asp Asn ser Asp 
995 1000 1005 



Glu 


Ala 

1010 


Gly 


cys 


Ser 


His 


ser 

1015 


cys 


Ser 


ser 


Thr 


Gin 

1020 


Phe 


Lys 


Cys 


Asn 


Ser 

1025 


Gly 


Arg 


Cys 


He 


Pro 

1030 


GlU 


His 


Trp 


Thr 


Cys 

1035 


Asp 


Gly 


Asp 


Asn 


Asp 

1040 


cys 


Gly 


Asp 


Tyr 


Ser 

1045 


Asp 


Glu 


Thr 


His 


Ala 

1050 


Asn 


Cys 


Thr 


Asn 


Gin 

1055 


Ala 


Thr 


Arg 


Pro 


Pro 

1060 


Gly 


Gly 


Cys 


His 


Ser 

1065 


Asp 


Glu 


Phe 
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Gin cys Arg Leu Asp Gly Leu Cys lie Pro Leu Arg Trp Arg cys 
1070 1075 1080 



Asp 91^ As P T ^ r As P c y s Met As P Ser ser Asp Glu Lys Ser Cys 
1085 1090 1095 



Glu Gly val Thr His val cys Asp pro Asn val Lys Phe Gly Cys 
1100 1105 1110 



Lys Asp ser Ala Arg cys lie ser Lys Ala Trp Val cys Asp Gly 
1115 1120 1125 



Asp As P cys Glu Asp Asn ser Asp Glu Glu Asn cys Glu Ala 
1130 1135 1140 



Leu Ala cys Arg pro Pro ser His pro cys Ala Asn Asn Thr ser 
1145 1150 1155 



Val Cys Leu Pro Pro Asp Lys Leu cys Asp Gly Lys Asp Asp Cys 
1160 1165 1170 



Gly Asp Gly ser Asp Glu Gly Glu Leu cys Asp Gin Cys ser Leu 
1175 1180 1185 



Asn Asn Gly Gly cys ser His Asn cys Ser Val Ala 
1190 1195 1200 



Gly lie Val cys ser cys Pro Leu Gly Met Glu Leu 
1205 1210 1215 



Asn His Thr cys Gin lie Gin Ser Tyr Cys Ala Lys 
1220 1225 1230 



Cys Ser Gin Lys Cys Asp Gin Asn Lys Phe ser val 
1235 1240 1245 



Cys Tyr Glu Gly Trp val Leu Glu pro Asp Gly Glu 
1250 1255 1260 

Ser Leu Asp Pro Phe Lys Pro Phe lie lie Phe Ser 
1265 1270 1275 



Glu lie Arg Arg lie Asp Leu His Lys Gly Asp Tyr 
1280 1285 1290 



Va1 Gly Leu Arg Asn Thr He Ala Leu Asp Phe 

1295 1300 1305 



Gin ser Ala Leu Tyr Trp Thr Asp Val Val Glu Asp 
1310 1315 1320 



pro Gly Glu 
Gly ser Asp 
His Leu Lys 
Lys cys ser 
Ser cys Arg 
Asn Arg His 
Ser val Leu 
His Leu Ser 
Lys lie Tyr 
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Arg Gly Lys Leu Leu Asp Asn Gly Ala Leu Thr Ser Phe Glu Val 
1325 1330 1335 



Val lie Gin Tyr Gly Leu Ala Thr pro Glu Gly Leu Ala Val Asp 
1340 1345 1350 



Trp He Ala Gly Asn lie Tyr Trp val Glu ser Asn Leu Asp Gin 
1355 1360 1365 



lie Glu val Ala Lys Leu Asp Gly Thr Leu Arg Thr Thr Leu Leu 
1370 1375 1380 



Ala Gly Asp lie Glu His Pro Arg Ala lie Ala Leu Asp pro Arg 
1385 1390 1395 



Asp Gly lie Leu Phe Trp Thr Asp Trp Asp Ala Ser Leu pro Arg 
1400 1405 1410 



lie Glu Ala Ala ser Met Ser Gly Ala Gly Arg Arg Thr lie His 
1415 1420 1425 



Arg Glu Thr Gly ser Gly Gly Trp Pro Asn Gly Leu Thr val Asp 
1430 1435 1440 



Tyr Leu Glu Lys Arg lie Leu Trp lie Asp Ala Arg ser Asp Ala 
1445 1450 1455 



lie Tyr Ser Ala Arg Tyr Asp Gly ser Gly His Met Glu val Leu 
1460 1465 1470 



Arg Gly His Glu Phe Leu Ser His Pro Phe Ala Val Thr Leu Tyr 
1475 1480 1485 



Gly Gly Glu Val Tyr Trp Thr Asp Trp Arg Thr Asn Thr Leu Ala 
1490 1495 1500 



Lys Ala Asn Lys Trp Thr Gly His Asn Val Thr Val val Gin Arg 
1505 1510 1515 



Thr Asn Thr Gin Pro Phe Asp Leu Gin val Tyr His Pro Ser Arq 
1520 1525 1530 



Gin Pro Met Ala Pro Asn Pro Cys Glu Ala Asn Gly Gly Arq Gly 
1535 1540 1545 



Pro cys Ser His Leu cys Leu lie Asn Tyr Asn Arg Thr val Ser 
1550 1555 1560 



cys Ala cys Pro His Leu Met Lys Leu His Lys Asp Asn Thr Thr 
1565 1570 1575 
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cys Tyr Glu Phe Lys Lys Phe Leu Leu Tyr Ala Arg Gin Met Glu 
1580 1585 1590 



lie Arg Gly val Asp Leu Asp Ala pro Tyr Tyr Asn Tyr lie lie 
1595 1600 1605 



ser Phe Thr val Pro Asp lie Asp Asn val Thr val Leu Asp Tyr 
1610 1615 1620 



Asp Ala Arg Glu Gin Arg val Tyr Trp ser Asp val Arg Thr Gin 
1625 1630 1635 



Ala lie Lys Arg Ala Phe lie Asn Gly Thr Gly Val Glu Thr val 
1640 1645 1650 



Val Ser Ala Asp Leu Pro Asn Ala His Gly Leu Ala Val asp Trp 
1655 1660 1665 



Val Ser Arg Asn Leu Phe Trp Thr ser Tyr Asp Thr Asn Lys Lys 
1670 1675 1680 



Gin lie Asn val Ala Arg Leu Asp Gly Ser phe Lys Asn Ala Val 
1685 1690 1695 



Val Gin Gly Leu Glu Gin Pro His Gly Leu Val Val His pro Leu 
1700 1705 1710 



Arg Gly Lys Leu Tyr Trp Thr Asp Gly Asp Asn lie ser Met Ala 
1715 1720 1725 



Asn Met Asp Gly Ser Asn His Thr Leu Leu Phe Ser Gly Gin Lys 
1730 1735 1740 



Gly Pro Val Gly Leu Ala lie Asp Phe Pro Glu Ser Lys Leu Tyr 
1745 1750 1755 



Trp lie ser Ser Gly Asn His Thr lie Asn Arg Cys Asn Leu Asp 
1760 1765 1770 



Gly Ser Glu Leu Glu Val He Asp Thr Met Arg Ser Gin Leu Gly 
1775 1780 1785 



Lys A l a Thr Ala Leu Ala 11 e Met Gly Asp Lys Leu Trp Trp Ala 
1790 1795 1800 



Asp Gin val ser Glu Lys Met Gly Thr Cys Asn Lys Ala Asp Gly 
1805 1810 1815 



Ser Gly Ser val val Leu Arg Asn ser Thr Thr Leu Val Met His 
1820 1825 1830 
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Met Lys 


Val Tyr 


Asp 


i Glu 


Ser 


lie 


Gin Leu Glu 


i His 


Glu Gly Thr 


1835 








1840 






1845 


Asn Pro 


Cys Ser 


Val 


Asn 


Asn 


Gly 


Asp cys ser 


Gin 


Leu Cys Leu 


1850 








1855 




1860 


Pro Thr 


Ser Glu 


Thr 


Thr 


Arg 


ser 


Cys Met Cys 


Thr 


Ala Gly Tyr 


1865 








1870 




1875 


Ser Leu 


Arg ser 


Gly 


Gin 


Gin 


Ala 


Cys Glu Gly 


Val 


Gly ser Phe 


1880 








1885 




1890 


Leu Leu 


Tyr Ser 


val 


His 


Glu 


Gly 


lie Arg Gly 


He 


Pro Leu Asp 


1895 








1900 




1905 


Pro Asn 


Asp Lys 


ser 


Asp 


Ala 


Leu 


val pro val 


Ser 


Gly Thr ser 


1910 








1915 






1920 


Leu Ala 


val Gly 


lie 


Asp 


Phe 


Hi s 


Ala Glu Asn 


Asp 


Thr lie Tyr 


1925 








1930 






1935 


Trp val 
1940 


Asp Met 


Gly 


Leu 


Ser 

1945 


Thr 


lie ser Arg 


Ala 

1950 


Lys Arg Asp 


Gin Thr 


Trp Arg 


Glu 


Asp 


Val 


val 


Thr Asn Gly 


He 


Gly Arg val 


1955 








1960 




1965 


Glu Gly 


lie Ala 


Val 


Asp 


Trp 


He 


Ala Gly Asn 


lie 


Tyr Trp Thr 


1970 








1975 




1980 


Asp Gin 


Gly Phe 


Asp 


Val 


lie 


Glu 


val Ala Arg 


Leu 


Asn Gly ser 


1985 








1990 




1995 


Phe Arg 


Tyr Val 


Val 


He 


Ser 


Gin 


Gly Leu Asp 


Lys 


pro Arg Ala 


2000 








2005 




2010 



lie Thr Val His Pro Glu Lys Gly Tyr Leu phe Trp Thr Glu Trp 
2015 2020 2025 



Gly Tyr Pr0 Ar 9 He Glu Arg Ser Arg Leu Asp Gly Thr Glu 

2030 2035 2040 



Arg val Val Leu Val Asn Val Ser lie Ser Trp Pro Asn Glv lie 
2045 2050 2055 



Ser YjjL Asp Tyr Gln Gly Gl v Lys Leu Tyr Trp cys Asp Ala Arg 
2060 2065 2070 



Met A SP L ys He Glu Arg lie Asp Leu Glu Thr Gly Glu Asn Arg 
2075 2080 2085 
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GlU 


Val 


Val 


Leu 


Ser 


Ser 


Asn 


Asn 


Met Asp 


Met 


Phe 


Ser 


Val 


Ser 




2090 










2095 






2100 








val 


Phe 


Glu 


Asp 


Phe 


lie 


Tyr 


Trp 


Ser Asp 


Arg 


Thr 


His 


Ala 


Asn 




2105 










2110 


2115 








Gly 


Ser 


lie 


Lys 


Arg 


Gly 


cys 


Lys 


Asp Asn 


Ala 


Thr 


Asp 


ser 


val 




2120 










2125 




2130 






Pro 


Leu 


Arg 


Thr 


Gly 


lie 


Gly 


Val 


Gin Leu 


Lys 


Asp 


lie 


Lys 


val 




2135 










2140 






2145 






Phe 


Asn 


Arg 


Asp 


Arg 


Gin 


Lys 


Gly 


Thr Asn 


val 


Cys 


Ala 


val 


Ala 




2150 










2155 






2160 








Asn 


Gly 


Gly 


cys 


Gin 


Gin 


Leu 


cys 


Leu Tyr 


Arg 


Gly 


Gly 


Gly 


Gin 




2165 










2170 






2175 




Arg 


Ala 


cys 


Ala 


cys 


Ala 


His 


Gly 


Met Leu 


Ala 


Glu 


Asp 


Gly 


Ala 




2180 










2185 






2190 




Ser 


Cys 


Arg 


Glu 


Tyr 


Ala 


Gly 


Tyr 


Leu Leu 


Tyr 


Ser 


Glu 


Arg 


Thr 




2195 










2200 




2205 






lie 


Leu 


Lys 


ser 


He 


His 


Leu 


ser 


Asp Glu 


Arg 


Asn 


Leu 


Asn 


Ala 




2210 










2215 




2220 








Pro 


val 


Gin 


Pro 


Phe 


Glu 


Asp 


Pro 


Glu His 


Met 


Lys 


Asn 


val 


He 




2225 










2230 








2235 








Ala 


Leu 

2240 


Ala 


Phe 


Asp 


Tyr 


Arg 

2245 


Ala 


Gly Thr 


ser 


Pro 

2250 


Gly 


Thr 


Pro 


Asn 


Arg 


lie 


Phe 


Phe 


Ser 


Asp 


lie 


His phe 


Gly 


Asn 


lie 


Gin 


Gin 




2255 










2260 






2265 






lie 


Asn 


Asp 


Asp 


Gly 


Ser 


Gly 


Arg 


Thr Thr 


lie 


val 


Glu 


Asn 


val 




2270 








2275 






2280 







Gly Ser val Glu Gly Leu Ala Tyr His Arg Gly Trp Asp Thr Leu 
2285 2290 2295 



Tyr Trp Thr Ser Tyr Thr Thr Ser Thr lie Thr Arg His Thr Val 
2300 2305 2310 



Asp Gin Thr Arg Pro Gly Ala Phe Glu Arg Glu Thr Val lie Thr 
2315 2320 2325 



Met ser Gly Asp Asp His Pro Arg Ala Phe val Leu Asp Glu cys 
2330 2335 2340 
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G ' n A sn Leu Met p he Tr P Tfir Asn Tr P Asr > Glu Leu His Pro Ser 
2345 2350 2355 



lie Met Arg Ala Ala Leu Ser Gly Ala Asn Val Leu Thr Leu lie 
2360 2365 2370 



Glu !: y s Asp 11 e Ar 9 Thr Pro Asn Gly Leu Ala lie Asp His Arg 
2375 2380 2385 



Ala Glu Lys Leu Tyr phe Ser Asp Ala Thr Leu Asp Lys lie Glu 
2390 2395 2400 



Arg cys Glu Tyr Asp Gly ser His Arg Tyr Val lie Leu Lys Ser 
2405 2410 2415 



Glu Pro val His Pro Phe Gly Leu Ala val Tyr Gly Glu His lie 
2420 2425 2430 



Phe Trp Thr Asp Trp val Arg Arg Ala val Gin Arg Ala Asn Lys 
2435 2440 2445 



Tyr G ^ y Ser As P Met Lys Leu Leu Ar 9 y al Asp lie Pro Gin 
2450 2455 2460 



Gin Pro Met Gly lie lie Ala val Ala Asn Asp Thr Asn ser cys 
2465 2470 2475 

Glu Leu Ser Pro Cys Arg He Asn Asn Gly Gly Cys Gin Asp Leu 
2480 2485 2490 



Cys Leu Leu Thr His Gin Gly His val Asn Cys Ser Cys Arq Gly 
2495 2500 ' 2505 



Gly A £9 Ile Leu Gln Glu As P p he Thr cys Arg Ala val Asn Ser 
2510 2515 2520 



Ser Gy s Ar S Gin Asp Glu Phe Glu cys Ala Asn Gly Glu Cys 
2525 2530 2535 



Ile Phe Ser Leu Thr c y s As P Gly val ser His cys Lys Asp 

2540 2545 2550 



LyS 2555 ASP GlU LyS Pr ° =>?£* Tyr Cys Asn Ser Ar 9 Arg cys Lys 



2560 



2565 



Lys phe Ar 9 Gin cys Asn Asn Gly Arg Cys Val Ser Asn Met 

2570 2575 2580 



Leu Trp cys Asn Gly val Asp Asp cys Gly Asp Gly ser Asp Glu 
2585 2590 2595 
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11 e c ys Asn L v s T hr Ala cys Gly val Gly Glu phe Arg cys 
2600 2605 2610 

Arg Asp Gly ser cys lie Gly Asn ser ser Arg Cys Asn Gin Phe 
2615 2620 2625 

Vfl l A ^P Glu Asp Ala ser Asp Glu Met Asn'Cys ser Ala Thr 
2630 2635 2640 



Asp „ Ser Ser J y r Phe Arg Leu Gly val Lys Gly val Leu Phe 
2645 2650 2655 



Gin Pro Cys Glu Arg Thr Ser Leu cys Tyr Ala Pro ser Trp Val 
2660 2665 2670 



Cys Asp Gly Ala Asn Asp Cys Gly Asp Tyr ser Asp Glu Arg Asp 
2675 2680 2685 



Cys Gly Val L y s Arg Pro Arg cys pro Leu Asn Tyr Phe Ala 

2690 2695 2700 

Cys p ™ Ser Gly Arg cys lie Pro Met ser Trp Thr cys Asp Lys 

2705 2710 2715 

Gl u Asp Asp cys Glu Asn Gly Glu Asp Glu Thr His cys Asn Lys 

2720 2725 2730 

Phe Cys Ser Glu Ala Gin Phe Glu cys Gin Asn His Arg Cys lie 

2735 2740 2745 . 

ser !rys Gin Trp Leu Cys Asp Gly ser Asp Asp Cys Gly Asp Gly 

2750 2755 2760 

ser A fP_ Glu Ala Ala His Cys Glu Gly Lys Thr Cys Gly pro Ser 
2765 2770 2775 

Ser Ser Cys Pro Gly Thr His val Cys val Pro Glu Arg Trp 

27 80 2785 2790 

Leu Asp Gly AS P L y s Asp cys Thr Asp Gly Ala Asp Glu Ser 

2795 2800 2805 

Val T5Vn Ala Gly cys Leu Tyr Asn ser Thr cys Asp Asp Arg Glu 

2810 2815 2820 

Phe Met Cys Gin Asn Arg Leu Cys lie Pro Lys His Phe val Cys 

2825 2830 2835 



Asp 5L s n Asp Arg Asp cys A ] a AS P Gly Ser Asp Glu ser pro Glu 
2840 2845 2850 
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Cys Glu Tyr Pro Thr cys Gly Pro Asn Glu Phe Arg cys Ala Asn 
2855 2860 2865 



Gly Arg cys Leu ser ser Arg Gin Trp Glu Cys Asp Gly Glu Asn 
2870 2875 2880 



Asp cys His Asp His ser Asp Glu Ala pro Lys Asn Pro His Cys 
2885 2890 2895 



Thr ser Pro Glu His Lys cys Asn Ala ser ser Gin Phe Leu Cys 
2900 2905 2910 



ser ser Gly Arg cys val Ala Glu Ala Leu Leu cys Asn Gly Gin 
2915 2920 2925 



Asp Asp Cys Gly Asp Gly Ser Asp Glu Arg Gly Cys His val Asn 
2930 . 2935 2940 



Glu Cys Leu Ser Arg Lys Leu Ser Gly cys Ser Gin Asp cys Glu 
2945 2950 2955 



Asp Leu Lys lie Gly phe Lys cys Arg cys Arg Pro Gly Phe Arg 
2960 2965 2970 



Leu Lys Asp Asp Gly Arg Thr Cys Ala Asp Leu Asp Glu Cys Ser 
2975 2980 2985 



Thr Thr Phe Pro cys Ser Gin Leu Cys lie Asn Thr His Gly ser 
2990 2995 3000 



Tyr Lys Cys Leu Cys val Glu Gly Tyr Ala Pro Arg Gly Gly Asp 
3005 3010 3015 



Pro His Ser Cys Lys Ala Val Thr Asp Glu Glu Pro- Phe Leu lie 
3020 3025 3030 



Phe Ala Asn Arg Tyr Tyr Leu Arg Lys Leu Asn Leu Asp Gly Ser 
3035 3040 3045 



Asn Tyr Thr Leu Leu Lys Gin Gly Leu Asn Asn Ala val Ala Leu 
3050 3055 3060 



Asp Phe Asp Tyr Arg Glu Gin Met He Tyr Trp Thr Asp val Thr 
3065 3070 3075 



Thr Gin Gly Ser Met lie Arg Arg Met His Leu Asn Gly Ser Asn 
3080 3085 3090 



val Gin Val Leu His Arg Thr Gly Leu ser Asn Pro Asp Gly Leu 
3095 3100 3105 
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Ala Val Asp Trp val Gly Gly Asn Leu Tyr Trp Cys Asp Lys Gly 
3110 3115 3120 



Arg Asp Thr lie Glu Val Ser Lys Leu Asn Gly Ala Tyr Arg Thr 
3125 3130 3135 



val Leu Val ser ser Gly Leu Arg Glu pro Arg Ala Leu Val Val 
3140 3145 3150 



Asp Val Gin Asn Gly Tyr Leu Tyr Trp Thr Asp Trp Gly Asp His 
3155 3160 3165 



Ser Leu lie Gly Arg lie Gly Met Asp Gly Ser Gly Arg Ser lie 
3170 3175 3180 



lie Val Asp Thr Lys lie Thr Trp Pro Asn Gly Leu Thr Val Asp 
3185 3190 3195 



Tyr Val Thr Glu Arg lie Tyr Trp Ala Asp Ala Arg Glu Asp Tyr 
3200 3205 3210 



lie Glu Phe Ala ser Leu Asp Gly Ser Asn Arg His val Val Leu 
3215 3220 3225 



Ser Gin Asp lie Pro His lie Phe Ala Leu Thr Leu Phe Glu Asp 
3230 3235 3240 



Tyr val Tyr Trp Thr Asp Trp Glu Thr Lys ser He Asn Arg Ala 
3245 3250 3255 



His Lys Thr Thr Gly Ala Asn Lys Thr Leu Leu lie Ser Thr Leu 
3260 3265 3270 



His Arg Pro Met Asp Leu His val Phe His Ala Leu Arg Gin Pro 
3275 < 3280 3285 



Asp Val Pro Asn His Pro Cys Lys Val Asn Asn Gly Gly Cys ser 
3290 3295 3300 



Asn Leu cys Leu Leu ser Pro Gly Gly Gly His Lys Cys Ala cys 
3305 3310 3315 



Pro Thr Asn Phe Tyr Leu Gly Gly Asp Gly Arg Thr Cys Val ser 
3320 3325 3330 



Asn Cys Thr Ala ser Gin Phe Val Cys Lys Asn Asp Lys cys lie 
3335 3340 3345 



Pro Phe Trp Trp Lys Cys Asp Thr Glu Asp Asp Cys Gly Asp His 
3350 3355 3360 
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ser Asp Glu pro Pro Asp Cys Pro Glu Phe Lys cys Arg Pro Gly 
3365 3370 3375 

Gln G ^ n cys ser Thr Gl y 11 e c y s Thr Asn Pro Ala Phe lie 

3380 3385 3390 

cys Gly Asp Asn Asp cys Gln As P Asn ser Asp Glu Ala Asn 

3395 3400 3405 



cys 


! Asp 


lie His 


; Val 


cys Leu 


Pro 


i ser Gin Phe Lys 




3410 




3415 




3420 


Thr 


■ Asn 


Arg cys 


lie 


Pro Gly 


He 


Phe Arg cys Asn 




3425 






3430 




3435 


Asn 


Cys 


Gly Asp 


Gly 


Glu Asp 


Glu 


Arg Asp cys Pro 




3440 






3445 




3450 


Cys 


Ala 


Pro Asn 


Gin 


Phe Gin 


cys 


Ser lie Thr Lys 




3455 






3460 


3465 


Pro 


Arg 


Val Trp 


val 


cys Asp 


Arg 


Asp Asn Asp Cys 




3470 






3475 




3480 


Ser 


Asp 


Glu Pro 


Ala 


Asn Cys 


Thr 


Gin Met Thr Cys 




3485 






3490 




3495 


Glu 


Phe 


Arg cys 


Lys 


Asp Ser 


Gly 


Arg cys lie Pro 




3500 






3505 


3510 


Lys 


Cys 


Asp Gly 


Glu 


Asp Asp 


cys 


Gly Asp Gly Ser 




3515 






3520 




3525 


Lys 


Glu 

3530 


Glu Cys 


Asp 


Glu Arg 
3535 


Thr 


Cys Glu Pro Tyr 
3540 


Cys 


Lys 

3545 


Asn Asn 


Arg 


Cys val 
3550 


Pro 


Gly Arg Trp Gin 
3555 


Asp 


Asn 


Asp cys 


Gly 


Asp Asn 


Ser 


Asp Glu Glu Ser 1 




3560 






3565 




3570 


Arg 


Pro 


cys Ser 


Glu 


Ser Glu 


Phe 


Ser Cys Ala Asn < 




3575 






3580 




3585 



11 6 3 Jon Gly Arg Trp Lys Gys Asp Gly As P His Asp cys Ala Asp 
3590 3595 3600 



Gly ser Asp Glu Lys Asp cys Thr pro Arg cys Asp Met Asp Gin 
3605 3610 3615 
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Phe Gin Cys Lys Ser Gly His Cys lie Pro Leu Arg Trp Arg Cys 
3620 3625 3630 



Asp Ala Asp Ala Asp cys Met Asp Gly ser Asp Glu Glu Ala Cys 
3635 3640 3645 



Gly 


’ Thr 


Gly Val 


Arg 


Thr Cys 


Pro 


Leu 


Asp 


Glu Phe 


Gin Cys 


Asn 




3650 


3655 






3660 




Asn 


Thr 


Leu cys 


Lys 


Pro Leu 


Ala 


Trp 


Lys 


cys Asp 


Gly Glu 


Asp 




3665 






3670 








3675 


Asp 


Cys 


Gly Asp 


Asn 


Ser Asp 


Glu 


Asn 


pro 


Glu Glu 


Cys Ala 


Arg 




3680 






3685 








3690 


phe 


lie 


Cys Pro 


Pro 


Asn Arg 


Pro 


phe 


Arg 


Cys Lys 


Asn Asp 


Arg 




3695 






3700 






3705 


val 


£& 


Leu Trp 


lie 


Gly tffs 


Gin 


cys 


Asp 


Gly val 
3720 


Asp Asn 


cys 


Gly 


Asp 


Gly Thr 


Asp 


Glu Glu 


Asp 


cys 


Glu 


pro Pro 


Thr Ala 


Gin 




3725 






3730 




3735 






Asn 


Pro 


His Cys 


Lys 


Asp Lys 


Lys 


Glu 


Phe 


Leu Cys 


Arg Asn 


Gin 




3740 






3745 






3750 




Arg 


Cys 


Leu Ser 


ser 


Ser Leu 


Arg 


Cys 


Asn 


Met Phe 


Asp Asp 


cys 




3755 






3760 






3765 


Gly 


Asp 

3770 


Gly Ser 


Asp 


Glu Glu 
3775 


Asp 


Cys 


ser 


lie Asp 
3780 


Pro Lys 


Leu 


Thr 


Ser 


Cys Ala 


Thr 


Asn Ala 


ser 


Met 


cys 


Gly Asp 


Glu Ala 


Arg 




3785 






3790 






3795 




Cys 


val 


Arg Thr 


Glu 


Lys Ala 


Ala 


Tyr 


cys 


Ala Cys 


Arg ser 


Gly 




3800 






3805 




3810 


Phe 


His 


Thr val 


Pro 


Gly Gin 


Pro 


Gly 


Cys 


Gin Asp 


lie Asn 


Glu 




3815 






3820 




3825 






Cys 


Leu 


Arg Phe 


Gly 


Thr Cys 


Ser 


Gin 


Leu 


Cys Asn 


Asn Thr 


Lys 




3830 






3835 








3840 




Gly 


Gly 


His Leu 


Cys 


Ser Cys 


Ala 


Arg 


Asn 


Phe Met 


Lys Thr 


His 




3845 






3850 






3855 




Asn 


Thr 


cys Lys 


Ala 


Glu Gly 


Ser 


Glu 


Tyr i 


Gin Val 


Leu Tyr 


He 




3860 






3865 






3870 
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Ala Asp Asp Asn Glu lie Arg Ser Leu Phe Pro Gly His Pro His 
3875 3880 3885 



Ser Ala Tyr Glu Gin Thr Phe Gin Gly Asp Glu Ser val Arg He 
3890 3895 3900 



Asp Ala Met Asp val His val Lys Ala Gly Arg Val Tyr Trp Thr 
3905 3910 3915 



Asn Trp His Thr Gly Thr lie Ser Tyr Arg ser Leu Pro Pro Ala 
3920 3925 3930 



Ala Pro Pro Thr Thr ser Asn Arg His Arg Arg Gin lie Asp Arq 
3935 3940 3945 



Gly val Thr His Leu Asn He Ser Gly Leu Lys Met Pro Arg Gly 
3950 3955 3960 



lie Ala lie Asp Trp val Ala Gly Asn Val Tyr Trp Thr Asp Ser 
3965 3970 3975 



Gly Arg Asp Val lie Glu val Ala Gin Met Lys Gly Glu Asn Arg 
3980 3985 3990 



Lys Leu Ser G ^y Met lie Asp Glu Pro His Ala lie val 

3995 4000 4005 



Val Asp Pro Leu Arg Gly Thr Met Tyr Trp ser Asp Trp Gly Asn 
4010 4015 4020 



His Pro Lys lie Glu Thr Ala Ala Met Asp Gly Thr Leu Arg Glu 
4025 4030 4035 



Thr Leu val Gin Asp Asn He Gin Trp Pro Thr Gly Leu Ala Val 
4040 4045 • 4050 



Asp His Asn Glu Ar 9 Leu Tyr Trp Ala Asp Ala Lys Leu Ser 

4055 4060 4065 



Va1 Gl y Ser 11 e Ar 9 Leu Asn Gly Thr Asp Pro lie val Ala 

4070 4075 4080 



Ala ^>P ser L y s Ar 9 Gly Leu Ser His Pro Phe Ser lie Asp Val 
4085 4090 4095 

Phe 93 iL Asp Tyr l1e Ty r Gl y Va1 Thr Tyr lie Asn Asn Arg val 
4100 : 4105 4110 



Phe 11 e His Lys Plie Gly His ser Pro Leu He Asn Leu Thr 
4115 4120 4125 
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Gly Gly Leu Ser His Ala Ser Asp val Val Leu Tyr His Gin His 
4130 4135 4140 



Lys Gin Pro Glu Val Thr Asn Pro cys Asp Arg Lys Lys cys Glu 
4145 4150 4155 



Trp 


1 Leu 


Cys 


Leu 


Leu 


Ser 


Pro 


Ser 


Gly 


Pro 


Val 


Cys 


Thr Cys 


Pro 




4160 










4165 








4170 




Asn 


Gly 


Lys 


Arg 


Leu 


Asp 


Asn 


Gly 


Thr 


Cys 


Val 


Pro 


Val Pro 


Ser 




4175 








4180 






4185 






pro 


Thr 


Pro 


Pro 


Pro 


Asp 


Ala 


Pro 


Arg 


Pro 


Gly 


Thr 


cys Thr 


Leu 




4190 










4195 






4200 




Gin 


Cys 


Phe 


Asn 


Gly 


Gly 


Ser 


cys 


Phe 


Leu 


Asn 


Ala 


Arg Arg 


Gin 




4205 










4210 








4215 




pro 


Lys 

4220 


cys 


Arg 


cys 


Gin 


Pro 

4225 


Arg 


Tyr 


Thr 


Gly 


Asp 

4230 


Lys Cys 


Glu 


Leu 


Asp 

4235 


Gin 


cys 


Trp 


Glu 


Tyr 

4240 


cys 


His 


Asn 


Gly 


Gly 

4245 


Thr cys 


Ala 


Ala 


Ser 


Pro 


ser 


Gly 


Met 


Pro 


Thr 


cys 


Arg 


cys 


Pro 


Thr Gly 


Phe 




4250 










4255 




4260 




Thr 


Gly 

4265 


Pro 


Lys 


cys 


Thr 


Ala 

4270 


Gin 


val 


cys 


Ala 


Gly 

4275 


Tyr cys 


ser 


Asn 


Asn 


Ser 


Thr 


Cys 


Thr 


Val 


Asn 


Gin 


Gly 


Asn 


Gin 


pro Gin 


cys 




4280 










4285 








4290 




Arg 


Cys 


Leu 


Pro 


Gly 


Phe 


Leu 


Gly 


Asp 


Arg 


Cys 


Gin 


Tyr Arg 


Gin 




4295 










4300 






4305 




Cys 


Ser 


Gly 


Phe 


Cys 


Glu 


Asn 


Phe 


Gly 


Thr 


cys 


Gin 


Met Ala 


Ala 




4310 










4315 






4320 






Asp 


Gly 


Ser 


Arg 


Gin 


Cys 


Arg 


Cys 


Thr 


Val 


Tyr 


Phe 


Glu Gly 


Pro 




4325 










4330 








4335 




Arg 


Cys 


Glu 


val 


Asn 


Lys 


Cys 


Ser 


Arg 


cys 


Leu 


Gin 


Gly Ala 


Cys 




4340 










4345 






4350 


Val 


Val 


Asn 


Lys 


Gin 


Thr 


Gly 


Asp 


Val 


Thr 


Cys 


Asn 


Cys Thr 


Asp 




4355 










4360 








4365 


Gly : 


Arg 


val 


Ala 


Pro 


ser 


Cys 


Leu 


Thr 


Cys 


lie 


Asp 


His Cys 


Ser 




4370 










4375 








4380 
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Asn Gly 
4385 


Gly 


ser 


cys 


Thr 


Nonprovi 
Met Asn 
4390 


sional IP-017. ST25.txt 
Ser Lys Met Met Pro Glu 
4395 


cys 


Gin 


cys 

4400 


pro 


Pro 


His 


Met 


Thr 

4405 


Gly 


Pro 


Arg 


cys 


Glu 

4410 


Glu 


Gin 


val 


val 


ser 

4415 


Gin 


Gin 


Gin 


pro 


Gly 

4420 


His 


Met 


Ala 


ser 


lie 

4425 


Leu 


lie 


Pro 


Leu 


Leu 

4430 


Leu 


Leu 


Leu 


Leu 


Leu 

4435 


Leu 


Leu 


Val 


Ala 


Gly 

4440 


val 


val 


Phe 


Trp Tyr 
4445 


Lys 


Arg 


Arg 


val 


Arg 

4450 


Gly 


Ala 


Lys 


Gly 


Phe 

4455 


Gin 


His 


Gin 


Arg 


Met 

4460 


Thr 


Asn 


Gly 


Ala 


Met 

4465 


Asn 


val 


Glu 


He 


Gly 

4470 


Asn 


Pro 


Thr 


Tyr 


Lys 

4475 


Met 


Tyr 


Glu 


Gly 


Gly 

4480 


Glu 


Pro 


Asp 


Asp 


val 

4485 


Gly Gly 


Leu 


Leu 


Asp 

4490 


l 

Ala 


Asp 


Phe 


Ala 


Leu 

4495 


Asp 


Pro 


Asp 


Lys 


Pro 

4500 


Thr Asn 


Phe 


Thr 


Asn 

4505 


pro 


Val 


Tyr 


Ala 


Thr 

4510 


Leu 


Tyr 


Met 


Gly 


Gly 

4515 


His Gly 


Ser 


Arg 


His 

4520 


Ser 


Leu 


Ala 


ser 


Thr 

4525 


Asp 


Glu 


Lys 


Arg 


Glu 

4530 


Leu 


Leu 


Gly 


Arg Gly 
4535 


Pro 


Glu 


Asp 


Glu 


He 

4540 


Gly 


Asp 


Pro 


Leu 


Ala 

4545 









<210> 72 
<211> 196 

<212> PRT 
<213> MOUSE 

<400> 72 

Leu ser Ser Leu Ala Lys Pro Ser Glu Asn Gly Asn Gly Val Thr Phe 
15 10 15 



Arg ser Gly Ala Asp val Asn Met Asp lie Gly val ser Pro Phe Gly 
20 25 30 



Pro Glu Thr lie lie Asp Arg Ser Met Ala Met Asn Glu Gin Phe val 
35 40 45 



Met Glu val Gly Lys Gin Pro val lie Phe Glu Asn pro Met Tyr Ala 
50 55. 60 



Ala Lys Asp Ser Thr ser Lys val Gly Leu Ala Val Gin Gly Pro Ser 
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65 70 75 80 



val 


ser 


Ser 


Gin 


Val 


Thr 


val 


pro 


Glu 


Asn 


Val 


Glu 


Asn 


Gin 


Asn 


Tyr 










85 










90 










95 




Gly 


Arg 


Ser 


He 


ASP 


Pro 


ser 


Glu 


lie 


Val 


pro 


Glu 


Pro 


Lys 


Pro 


Ala 




100 








105 










no 






ser 


Pro 


Gly 


Ala 


ASP 


Glu 


Thr 


Gin 


Gly 


Thr 


Lys 


Trp 


Asn 


He 


Phe 


Lys 






115 








120 










125 








Arg 


Lys 


Pro 


Lys 


Gin 


Thr 


Thr 


Asn 


Phe 


Glu 


Asn 


pro 


lie 


Tyr 


Ala 


Glu 


130 








135 










140 










Met 


Asp 


Thr 


Glu 


Gin 


Lys 


Glu 


Ala 


val 


Ala 


val 


Ala 


Pro 


Pro 


pro 


ser 


145 








150 










155 










160 


pro 


Ser 


Leu 


Pro 


Ala 

165 


Lys 


Ala 


Ser 


Lys 


Arg 

170 


Ser 


ser 


Thr 


Pro 


Si 


Tyr 


Thr 


Ala 


Thr 


Glu 


ASp 


Thr 


Phe 


Lys 


Asp 


Thr 


Ala 


Asn 


Leu 


val 


Lys 


Glu 








180 






185 










190 







Asp Ser Asp val 
195 



<210> 73 

<211> 2867 

<212> PRT 
<213> HOMO SAPIENS 

<400> 73 

Met Asp Arg Gly Pro Ala Ala val Ala cys Thr Leu Leu Leu Ala Leu 
15 10 15 



val Ala cys Leu Ala Pro Ala Ser Gly Gin Glu Cys Asp Ser Ala His 
20 25 30 



Phe Arg Cys Gly ser Gly His Cys lie Pro Ala Asp Trp Arg Cys Asp 
35 40 45 



Gly Thr Lys Asp Cys Ser Asp Asp Ala Asp Glu lie Gly cys Ala val 
50 55 60 



val Thr Cys Gin Gin Gly Tyr Phe Lys cys Gin Ser Glu Gly Gin cys 
65 70 75 80 



lie pro Asn Ser Trp val cys Asp Gin Asp Gin Asp cys Asp Asp Gly 
85 90 95 



Ser Asp Glu Arg Gin Asp Cys ser Gin Ser Thr cys ser Ser His Gin 
100 105 110 
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lie Thr cys ser Asn Gly Gin Cys lie pro ser Glu Tyr Arg Cys Asp 
115 120 125 

His Arg As P W 5 pro AS P G_| y Ala Asp Glu Asn Asp cys Gin Tyr 
130 135 140 

Pro Thr Cys Glu Gin Leu Thr cys Asp Asn Gly Ala Cys Tyr Asn Thr 

145 150 155 160 

ser Gin Lys Cys Asp Trp Lys Val Asp Cys Arg Asp ser Ser Asp Glu 

165 170 175 

lie Asn cys Thr Glu lie cys Leu His Asn Glu Phe Ser Cys Gly Asn 
180 185 190 

Gly Glu Cys lie pro Arg Ala Tyr Val Cys Asp His Asp Asn Asp Cys 
195 200 205 



Gl n Asp Gly Ser Asp Glu His Ala Cys Asn Tyr Pro Thr Cys Gly Gly 



215 



220 



Tyr Gin Phe Thr Cys Pro Ser Gly Arg Cys lie Tyr Gin Asn Trp Val 



230 



235 



240 



Cys Asp Gly Glu Asp Asp Cys Lys Asp Asn Gly Asp Glu Asp Gly Cvs 
245 250 255 

Glu ser Gly Pro His Asp val His Lys Cys Ser Pro Arg Glu Trp ser 
260 265 270 

Cys pro Glu Ser Gly Arg Cys lie Ser lie Tyr Lys Val Cys Asp Gly 
275 280 285 



I ^ e Leu Asp cys Pro Gly Arg Glu Asp Glu Asn Asn Thr Ser Thr Gly 



295 



300 



Lys Tyr cys ser Met Thr Leu Cys Ser Ala Leu Asn Cys Gin Tyr Gin 

oUj 3i n -« r* * 



310 



315 



320 



Cys His Glu Thr Pro Tyr Gly Gly Ala Cys phe Cys Pro Pro Gly Tyr 
325 330 335 



lie He Asn His Asn Asp Ser Arg Thr Cys Val Glu Phe Asp Asp Cys 



345 



350 



Gin He Trp Gly lie cys Asp Gin Lys Cys Glu Ser Arg Pro Gly Arg 



360 



365 



His Leu Cys His Cys Glu Glu Gly Tyr lie Leu Glu Arg Gly Gin Tyr 

3/0 37C -t r> j-i 9 * J 



375 



380 
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Cys Lys Ala Asn Asp ser Phe Gly Glu Ala Ser lie He Phe Ser Asn 
385 390 395 400 



Gly Arg Asp Leu Leu lie Gly Asp lie His Gly Arg ser Phe Arq lie 
405 410 415 



Leu Val Glu ser Gin Asn Arg Gly val Ala val Gly val Ala Phe His 
420 425 430 



Tyr His Leu Gin Arg Val Phe Trp Thr Asp Thr Val Gin Asn Lys val 
435 440 445 



Phe Ser Val Asp lie Asn Gly Leu Asn lie Gin Glu Val Leu Asn val 
450 455 460 



Ser Val Glu Thr Pro Glu Asn Leu Ala Val Asp Trp val Asn Asn Lvs 

A“tr\ A-i r~ . i _ 



470 



475 



480 



lie Tyr Leu Val Glu Thr Lys Val Asn Arg lie Asp Met Val Asn Leu 
485 490 495 



Asp Gly Ser Tyr Arg Val Thr Leu lie Thr Glu Asn Leu Gly His Pro 
500 505 510 



Arg Gly lie Ala Val Asp Pro Thr Val Gly Tyr Leu Phe Phe Ser Asp 
515 520 525 

Tr P £lu Ser Leu Ser Gly Glu Pro Lys Leu Glu Arg Ala Phe Met Asp 
530 535 540 

Gly ser Asn Arg Lys Asp Leu Val Lys Thr Lys Leu Gly Trp Pro Ala 

545 550 555 560 

Gly Val Thr Leu Asp Met lie ser Lys Arg Val Tyr Trp Val Asp ser 

565 570 575 

Arg Phe Asp Tyr He Glu Thr val Thr Tyr Asp Gly lie Gin Arq Lys 
580 585 590 



Thr val Val His Gly Gly ser Leu He Pro His Pro Phe Gly val Ser 
595 600 60S 

Leu Phe Glu Gly Gin val phe Phe Thr Asp Trp Thr Lys Met Ala Val 
610 615 620 



Leu Lys Ala Asn Lys Phe Thr Glu Thr Asn Pro Gin Val Tyr Tyr Gin 

625 r- J J 



630 



635 



640 



Ala Ser Leu Arg Pro Tyr Gly val Thr Val Tyr His ser Leu Arq Gin 
645 650 655 
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pro Tyr Ala Thr Asn pro cys Lys Asp Asn Asn Gly Gly cys Glu Gin 
660 665 670 



Val Cys Val Leu Ser His Arg Thr Asp Asn Asp Gly Leu Gly Phe Arg 
675 680 685 



Cys Lys Cys Thr Phe Gly Phe Gin Leu Asp Thr Asp Glu Arg His Cys 
690 695 700 



lie Ala Val Gin Asn Phe Leu lie Phe Ser Ser Gin Val Ala lie Arg 
705 710 715 720 



Gly lie Pro Phe Thr Leu ser Thr Gin Glu Asp val Met val Pro val 
725 730 735 



ser Gly Asn Pro Ser phe Phe val Gly lie Asp Phe Asp Ala Gin Asp 
740 745 750 



Ser Thr lie Phe Phe Ser Asp Met Ser Lys His Met lie Phe Lys Gin 
755 760 765 



Lys He Asp Gly Thr Gly Arg Glu lie Leu Ala Ala Asn Arg Val Glu 
770 775 780 



Asn Val Glu Ser Leu Ala Phe Asp Trp lie Ser Lys Asn Leu Tyr Trp 
785 790 795 800 



Thr Asp ser His Tyr Lys ser He Ser val Met Arg Leu Ala Asp Lys 
805 810 815 



thr Arg Arg Thr Val val Gin Tyr Leu Asn Asn Pro Arg Ser Val Val 
820 825 830 



val His Pro Phe Ala Gly Tyr Leu Phe Phe Thr Asp Trp Phe Arg Pro 
835 840 845 



Ala Lys lie Met Arg Ala Trp ser Asp Gly ser His Leu Leu Pro Val 
850 855 860 



lie Asn Thr Thr Leu Gly Trp pro Asn Gly Leu Ala lie Asp Trp Ala 
865 870 875 880 



Ala ser Arg Leu Tyr Trp val Asp Ala Tyr phe Asp Lys He Glu His 
885 890 895 



ser Thr Phe Asp Gly Leu Asp Arg Arg Arg Leu Gly His lie Glu Gin 
900 905 910 



Met Thr His Pro Phe Gly Leu Ala He Phe Gly Glu His Leu Phe Phe 
915 920 925 
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Thr 930 TrP Al " 9 L6U Gly 3:1 e He Arg val Arg Lys Ala Asp Gly 



935 



Arg 

940 



Gly Glu Met Thr Val lie Arg Ser Gly He Ala Tyr lie Leu His Leu 
945 950 955 960 



Lys Ser Tyr Asp Val Asn lie Gin Thr Gly Ser Asn Ala Cys Asn Gin 
965 970 975 



Pro Thr His Pro Asn Gly Asp cys Ser His Phe Cys Phe Pro Val Pro 
980 985 990 



Asn Phe Gin Arg Val Cys Gly Cys pro Tyr Gly Met Arg Leu Ala ser 
995 1000 1005 



Asn His Leu Thr Cys Glu Gly Asp Pro Thr Asn Glu Pro Pro Thr 
1010 1015 1020 



Glu Gin Cys Gly Leu Phe Ser Phe Pro Cys Lys Asn Gly Arq Cys 
1025 1030 1035 



Val Asn Tyr Tyr Leu Cys As P Gly Val As P Asp Cys His Asp 

1040 1045 1050 



Asn ASP Glu Gin Leu Cys Gly Thr Leu Asn Asn Thr Cys Ser 

1055 1060 1065 



Ser ser 


Ala Phe 


Thr 


cys 


Gly 


His Gly 


Glu Cys lie 


Pro 


Ala 


Hi s 


1070 








1075 


1080 






Trp Arg 


cys Asp 


Lys 


Arg 


Asn 


Asp cys 


Val Asp Gly 


ser 


Asp 


Glu 


1085 








1090 




1095 






His Asn 


cys Pro 


Thr 


His 


Ala 


Pro Ala 


ser cys Leu 
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Asn Lys He He Ala Asp ser Val Thr Ser Gin val His Asn lie 
1445 1450 1455 



Tyr Ser Leu Val Glu Asn Gly Ser Tyr lie, Val Ala val Asp Phe 
1460 1465 1470 



Asp ser lie ser Gly Arg lie Phe Trp Ser Asp Ala Thr Gin Gly 
1475 1480 1485 



Lys Thr Trp ser Ala Phe Gin Asn Gly Thr Asp Arg Arg val val 
1490 1495 1500 



Phe Asp ser ser He lie Leu. Thr Glu Thr lie Ala lie Asp Trp 
1505 1510 1515 



val Gly Arg Asn Leu Tyr Trp Thr Asp Tyr Ala Leu Glu Thr lie 
1520 1525 1530 



Glu Val ser Lys lie Asp Gly ser His Arg Thr val Leu lie Ser 
1535 1540 1545 



Lys Asn Leu Thr Asn Pro Arg Gly Leu Ala Leu Asp Pro Arg Met 
1550 1555 1560 



Asn Glu His Leu Leu Phe Trp ser Asp Trp Gly His His Pro Arg 
1565 1570 1575 



lie Glu Arg Ala Ser Met Asp Gly Ser Met Arg Thr Val lie Val 
1580 1585 1590 



Gin Asp Lys lie Phe Trp Pro cys Gly Leu Thr lie Asp Tyr Pro 
1595 1600 1605 



Asn Arg Leu Leu Tyr Phe Met Asp Ser Tyr Leu Asp Tyr Met Asp 
1610 1615 1620 



Phe cys Asp Tyr Asn Gly His His Arg Arg Gin Val lie Ala Ser 
1625 1630 1635 



Asp Leu lie lie Arg His Pro Tyr Ala Leu Thr Leu Phe Glu Asp 
1640 1645 1650 



Ser val Tyr Trp Thr Asp Arg Ala Thr Arg Arg Val Met Arg Ala 
1655 1660 1665 



Asn Lys Trp His Gly Gly Asn Gin ser val val Met Tyr Asn lie 
1670 1675 1680 



Gin Trp Pro Leu Gly lie val Ala val His pro ser Lys Gin Pro 
1685 1690 1695 
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Asn Ser Val Asn Pro cys Ala Phe ser Arg Cys ser His Leu Cys 
1700 1705 1710 



Leu Leu ser ser Gin Gly pro His phe Tyr ser cys val cys Pro 
1715 1720 1725 



Ser Gly Trp ser Leu ser Pro Asp Leu Leu Asn cys Leu Arg Asp 
1730 1735 1740 



Asp Gin Pro phe Leu lie Thr Val Arg Gin His lie lie phe Gly 
1745 1750 1755 



lie Ser Leu Asn Pro Glu Val Lys ser Asn Asp Ala Met Val Pro 
1760 1765 1770 



lie Ala Gly lie Gin Asn Gly Leu Asp Val Glu Phe Asp Asp Ala 
1775 1780 1785 



Glu Gin Tyr lie Tyr Trp Val Glu Asn Pro Gly Glu lie His Arq 
1790 1795 1800 



Val Lys Thr Asp Gly Thr Asn Arg Thr Val Phe Ala Ser lie Ser 
1805 1810 1815 



Met Val Gly Pro Ser Met Asn Leu Ala Leu Asp Trp lie ser Arq 
1820 1825 1830 



Asn Leu Tyr ser Thr Asn Pro Arg Thr Gin Ser lie Glu val Leu 
1835 1840 1845 



Thr Leu His Gly Asp lie Arg Tyr Arg Lys Thr Leu lie Ala Asn 
1850 1855 1860 



Asp Gly Thr Ala Leu Gly Val Gly Phe Pro lie Gly lie Thr Val 
1865 1870 1875 



Asp Ala Ar 9 Gly Lys Leu Tyr Trp Ser Asp Gin Gly Thr Asp 
1880 1885 1890 



ser val Pro Ala L y s 11 e Ala ser Ala Asn Met Asp Gly Thr 

1895 1900 1905 



Ser Y a ] L ys Thr Leu phe Thr Gly Asn Leu Glu His Leu Glu Cys 
1910 1915 1920 



Val Thr Leu Asp lie Glu Glu Gin Lys Leu Tyr Trp Ala Val Thr 
1925 1930 1935 



Gly Arg Gly Val lie Glu Arg Gly Asn Val Asp Gly Thr Asp Arq 
1940 1945 1950 
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Met lie Leu Val His Gin Leu Ser His Pro Trp Gly lie Ala Val 
1955 I960 1965 



His Asp Ser phe Leu Tyr Tyr Thr Asp Glu Gin Tyr Glu val lie 
1970 1975 1980 



Glu Arg val Asp Lys Ala Thr Gly Ala As n Lys lie Val Leu Arg 
1985 1990 1995 



Asp Asn val Pro Asn Leu Arg Gly Leu Gin Val Tyr His Arg Arg 
2000 2005 2010 



Asn Ala Ala Glu ser Ser Asn Gly cys ser Asn Asn Met Asn Ala 
2015 2020 2025 



cys Gin Gin lie cys Leu Pro Val Pro Gly Gly Leu Phe Ser Cys 
2030 2035 2040 



Ala cys Ala Thr Gly Phe Lys Leu Asn Pro Asp Asn Arg Ser Cys 
2045 2050 2055 



ser Pro Tyr Asn ser Phe lie val val ser Met Leu ser Ala lie 
2060 2065 2070 



Arg Gly Phe ser Leu Glu Leu ser Asp His ser Glu Thr Met Val 
2075 2080 2085 



Pro val Ala Gly Gin Gly Arg Asn Ala Leu His val Asp val Asp 
2090 2095 2100 



Val ser Ser Gly Phe lie Tyr Trp cys Asp Phe Ser Ser ser Val 
2105 2110 2115 



Ala Ser Asp Asn Ala lie Arg Arg lie Lys Pro Asp Gly ser Ser 
2120 2125 2130 



Leu Met Asn lie Val Thr His Gly lie Gly Glu Asn Gly val Ara 
2135 2140 2145 



Gly lie Ala Val Asp Trp Val Ala Gly Asn Leu Tyr phe Thr Asn 
2150 2155 2160 



Ala phe Val Ser Glu Thr Leu lie Glu val Leu Arg lie Asn Thr 
2165 2170 2175 



Thr Tyr Arg Arg Val Leu Leu Lys Val Thr val Asp Met pro Ara 
2180 2185 2190 



His lie Val Val Asp Pro Lys Asn Arg Tyr Leu Phe Trp Ala asd 
2195 2200 2205 
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Tyr Gly Gin Arg Pro Lys lie Glu Arg ser Phe Leu Asp Cys Thr 
2210 2215 2220 



Asn Arg Thr val Leu Val ser Glu Gly lie val Thr Pro Arg Gly 
2225 2230 2235 



Leu Ala val Asp Arg Ser Asp Gly Tyr Val Tyr Trp Val Asp Asp 
2240 2245 2250 



ser Leu Asp lie lie Ala Arg lie Arg He Asn Gly Glu Asn ser 
2255 2260 2265 



Glu Val lie Arg Tyr Gly ser Arg Tyr Pro Thr pro Tyr Gly lie 
2270 2275 2280 



Thr val Phe Glu Asn Ser lie lie Trp Val Asp Arg Asn Leu Lys 
2285 2290 2295 



Lys lie Phe Gin Ala Ser Lys Glu Pro Glu Asn Thr Glu Pro Pro 
2300 2305 2310 



Thr val lie Arg Asp Asn lie Asn Trp Leu Arg Asp Val Thr lie 
2315 2320 2325 



Phe Asp Lys Gin val Gin Pro Arg ser Pro Ala Glu Val Asn Asn 
2330 2335 2340 



Asn pro cys Leu Glu Asn Asn Gly Gly cys ser His Leu Cys Phe 
2345 2350 2355 



Ala Leu Pro Gly Leu His Thr pro Lys cys Asp cys Ala Phe Gly 
2360 2365 2370 



Thr Leu Gin ser Asp Gly Lys Asn cys Ala lie Ser Thr Glu Asn 
2375 2380 2385 



phe Leu lie Phe Ala Leu ser Asn ser Leu Arg ser Leu His Leu 
2390 2395 2400 
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Cys Asp Asn Asp Asn Asp Cys Gly Asp Gly ser Asp Glu Met Glu 
2720 2725 2730 



Ser Val Cys Ala Leu His Thr Cys Ser Pro Thr Ala Phe Thr Cys 
2735 2740 2745 



Ala Asn Gly Arg Cys Val Gin Tyr Ser Tyr Arg Cys Asp Tyr Tyr 
2750 2755 2760 



Asn Asp cys Gly Asp Gly ser Asp Glu Ala Gly cys Leu Phe Arg 
2765 2770 2775 



Asp Cys Asn Ala Thr Thr Glu Phe Met Cys Asn Asn Arg Arg Cys 
2780 2785 2790 



lie Pro Arg Glu Phe lie cys Asn Gly Val Asp Asn Cys His Asp 
2795 2800 2805 



Asn Asn Thr Ser Asp Glu Lys Asn Cys Pro Asp Arg Thr Cys Gin 
2810 2815 2820 



Ser Gly Tyr Thr Lys Cys His Asn Ser Asn lie cys lie Pro Arg 
2825 2830 2835 



Val Tyr Leu Cys Asp Gly Asp Asn Asp Cys Gly Asp Asn Ser Asp 
2840 2845 2850 



Glu Asn Pro thr Tyr cys Ser His ser His val Gin Gin Gin 
2855 2860 2865 



<210> 74 

<211> 4660 

<212> PRT 
<213> RAT 

<400> 74 

Met Glu Arg Gly Ala Ala Ala Ala Ala Trp Met Leu Leu Leu Ala He 
1 5 10 15 



Ala Ala Cys Leu Glu Pro Val Ser Ser Gin Glu Cys Gly Ser Gly Asn 
20 25 30 



Phe Arg Cys Asp Asn Gly Tyr Cys lie Pro Ala Ser Trp Arg Cys Asp 
35 , 40 45 



Gly Thr Arg Asp cys Leu Asp Asp Thr Asp Glu lie Gly Cys Pro Pro 
50 55 60 



Arg ser Cys Glu ser Gly Leu phe Leu Cys Pro Ala Glu Gly Thr Cys 
65 70 75 80 
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lie Trp Gly lie Cys Asp Gin Lys cys Glu Asn Arg Gin Gly Arg His 
355 360 365 



Gin Cys Leu Cys Glu Glu Gly Tyr lie Leu Glu Arg Gly Gin His cys 
370 375 380 



Lys Ser Ser Asp ser Phe Ser Ala Ala Ser val lie Phe ser Asn Gly 
385 390 395 400 



Arg Asp Leu Leu val Gly Asp Leu His Gly Arg Asn Phe Arg lie Leu 
405 410 415 



Ala Glu ser Lys Asn Arg Gly Met Val Met Gly Val Asp Phe His Tyr 
420 425 430 



Gin Lys His Arg val Phe rrp Thr Asp pro Met Gin Glu Lys val Phe 
435 440 445 



ser Thr Asp lie Asn Gly Leu Asn Thr Gin Glu lie Leu Asn val Ser 
450 455 460 



val Asp Thr Pro Glu Asn Leu Ala Val Asp Trp lie Asn Asn Lys Leu 
465 470 475 480 



Tyr Leu Val Glu Thr Lys Val Asn Arg lie Asp Val val Asn Leu Glu 
485 490 495 



Gly Asn Gin Arg Val Thr Leu lie Thr Glu Asn Leu Gly His Pro Arg 
500 505 510 



Gly lie Ala Leu Asp Pro Thr Val Gly Tyr Leu phe Phe Ser Asp Trp 
515 520 525 



Gly Ser Leu Ser Gly Gin Pro Lys Val Glu Arg Ala Phe Met Asp Gly 
530 535 540 



Ser Asn Arg Lys Asp Leu Val Thr Thr Lys Val Gly Trp Pro Ala Gly 
545 550 555 560 



lie Thr Leu Asp Leu Val Ser Lys Arg Val Tyr Trp val Asp Ser Arg 
565 570 575 



Tyr Asp Tyr lie Glu Thr Val Thr Tyr Asp Gly lie Gin Arg Lys Thr 
580 585 590 



val Ala Arg Gly Gly ser Leu Val Pro His Pro Phe Gly lie Ser Leu 
595 600 605 



Phe Glu Glu His val Phe Phe Thr Asp Trp Thr Lys Met Ala Val Met 
610 615 620 
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Lys Ala Ser Lys Phe Thr Glu Thr Asn Pro Gin Val Tyr His Gin Ser 
625 630 635 640 



Ser Leu Arg Pro His Gly val Thr Val Tyr His Ala Leu Arg Gin Pro 
645 650 655 



Asn Ala Thr Asn Pro Cys Gly ser Asn Asn Gly Gly Cys Ala Gin Val 
660 665 670 



Cys Val Leu Ser His Arg Thr Asp Asn Gly Gly Leu Gly Tyr Arg Cys 
675 680 685 



Lys Cys Glu Phe Gly Phe Glu Leu Asp Asp Asp Glu His Arg Cys Val 
690 695 700 



Ala Val Lys Asn Phe Leu Leu Phe Ser Ser Lys Thr Ala Val Arg Gly 
705 710 715 720 



lie Pro Phe Thr Leu Ser Thr Gin Glu Asp Val Met val Pro Val Thr 
725 730 735 



Gly Ser Pro ser Phe Phe Val Gly lie Asp Phe Asp Ala Gin His Ser 
740 745 750 



Thr val Phe Tyr Ser Asp Leu Ser Lys Asp lie lie Tyr Lys Gin Lys 
755 760 765 



lie Asp Gly Thr Gly Lys Glu val lie Thr Ala Asn Arg Leu Glu Ser 
770 775 780 



Val Glu cys Leu Thr Phe Asp Trp lie Ser Arg Asn Leu Tyr Trp Thr 
785 790 795 800 



Asp Gly Gly Leu Lys Ser val Thr val Leu Arg Leu Ala Asp Lys Ser 
805 810 815 



Arg Arg Gin lie lie Ser Asn Leu Asn Asn Pro Arg ser lie Val val 
820 825 830 



His Pro Thr Ala Gly Tyr Met Phe Leu ser Asp Trp Phe Arg pro Ala 
835 840 845 



Lys lie Met Arg Ala Trpi ser Asp Gly Ser His Leu Met Pro lie val 
850 855 860 



Asn Thr ser Leu Gly Trp Pro Asn Gly Leu Ala lie Asp Trp Ser Ala 
865 870 875 880 



Ser Arg Leu Tyr Trp Val Asp Ala Phe Phe Asp Lys lie Glu His Ser 
885 890 895 
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Thr Leu Asp Gly Leu Asp Arg Lys Arg Leu Gly His Val Asp Gin Met 
900 905 910 



Thr His Pro Phe Gly Leu Thr Val Phe Lys Asp Asn Val Phe lie Thr 
915 920 925 



Asp Trp Arg Leu Gly Ala lie lie Arg val Arg Lys ser Asp Gly Gly 
930 935 940 



Asp Met Thr val He Arg Arg Gly lie Ser Ser val Met His val Lys 
945 950 955 960 



Ala Tyr Asp Ala Asp Leu Gin Thr Gly Ser Asn Tyr Cys Ser Gin Thr 
965 970 975 



Thr His Ala Asn Gly Asp Cys Ser His Phe Cys Phe Pro Val Pro Asn 
980 985 990 



Phe Gin Arg Val Cys Gly cys Pro Tyr Gly Met Lys Leu Gin Arg Asp 
995 1000 1005 



Gin Met Thr Cys Glu Gly Asp Pro Ala Arg Glu Pro Pro Thr Gin 
1010 1015 1020 



Gin Cys Gly Ser Leu Ser Phe Pro Cys Asn Asn Gly Lys Cys val 
1025 1030 1035 



Pro ser Phe Phe Arg cys Asp Gly val Asp Asp cys His Asp Asn 
1040 1045 1050 



ser Asp Glu His Gin cys Gly val Phe Asn Asn Thr Cys ser Pro 
1055 1060 1065 



Ser Ala Phe Ala cys val Arg Gly Gly Gin cys lie pro Gly Gin 
1070 1075 1080 



Trp His Cys Asp Arg Gin Asn Asp cys Leu Asp Gly ser Asp Glu 
1085 1090 1095 



Gin Asn Cys Pro Thr His Ala Thr ser ser Thr cys pro Ser Thr 
1100 1105 1110 



Ser Phe Thr Cys Asp Asn His Val cys lie Pro Lys Asp Trp val 
1115 1120 1125 



Cys Asp Thr Asp Asn Asp Cys ser Asp Gly Ser Asp Glu Lys Asn 
1130 1135 1140 



Cys Gin Ala Ser Gly Thr Cys Gin pro Thr Gin Phe Arg cys Pro 
1145 1150 1155 
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Asp His Arg cys lie ser Pro Leu Tyr Val cys Asp Gly Asp Lys 
1160 1165 1170 



Asp Cys Ala Asp Gly ser Asp Glu Ala Gly Cys Val Leu Asn cys 
1175 1180 1185 

Thr Ser Ala Gin phe Lys Cys Ala Asp Gly Ser Ser Cys lie Asn 
1190 1195 1200 



Ser Arg Tyr Arg Cys Asp Gly Val Tyr Asp cys Arg Asp Asn Ser 
1205 1210 1215 



Asp Glu Ala Gly cys pro Thr Arg Pro Pro Gly Met Cys His Pro 
1220 1225 1230 



Asp Glu Phe Gin cys Gin Gly Asp Gly Thr cys lie Pro Asn Thr 
1235 1240 1245 



Trp Glu cys Asp Gly His Pro Asp Cys lie His Gly ser Asp Glu 
1250 1255 1260 



His Thr Gly Cys Val Pro Lys Thr Cys Ser Pro Thr His Phe Leu 
1265 1270 1275 



Cys Asp Asn Gly Asn Cys lie Tyr Lys Ala Trp lie Cys Asp Gly 
1280 1285 1290 



Asp Asn Asp cys Arg Asp Met Ser Asp Glu Lys Asp cys Pro Thr 
1295 1300 1305 



Gin Pro Phe His Cys Pro Ser Thr Gin Trp Gin Cys Pro Gly Tyr 
1310 1315 1320 



ser Thr cys lie Asn Leu ser Ala Leu cys Asp Gly val Phe Asp 
1325 1330 1335 



Cys Pro Asn Gly Thr Asp Glu ser pro Leu cys Asn Gin Asp ser 
1340 1345 1350 



Cys Ser His Phe Asn Gly Gly Cys Thr His Gin cys Met Gin Gly 
1355 1360 1365 



Pro Phe Gly Ala Thr cys Leu Cys pro Leu Gly Tyr Gin Leu Ala 
1370. 1375 1380 



Asn Asp Thr Lys Thr cys Glu Asp lie Asn Glu Cys Asp lie Pro 
1385 1390 1395 



Gly Phe Cys Ser Gin His Cys Val Asn Met Arg Gly ser Phe Arg 
1400 1405 1410 
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Ala Asn Lys Trp His Gly Gly Asn Gin ser val Val Met Tyr ser 
1670 1675 1680 



Val His Gin Pro Leu Gly lie Thr Ala lie His Pro ser Arq Gin 
1685 1690 1695 



Pro Pro ser Arg Asn Pro Cys Ala ser Ala ser cys ser His Leu 
1700 , 1705 1710 



Cys Leu Leu Ser Ala Gin Ala Pro Arg His Tyr Ser cys Ala Cys 
1715 1720 1725 



Pro Ser Gly Trp Asn Leu ser Asp Asp Ser Val Asn Cys Val Arg 
1730 1735 1740 



Gly Asp Gin Pro Phe Leu Met Ser Val Arg Asp Asn lie lie Phe 
1745 1750 1755 



Gly lie Ser Leu Asp pro Glu Val Lys Ser Asn Asp Ala Met Val 
1760 1765 1770 



Pro lie Ser Gly lie Gin His Gly Tyr Asp val Glu Phe Asp Asp 
1775 1780 1785 



Ser Glu Gin Phe lie Tyr Trp Val Glu Asn Pro Gly Glu lie His 
1790 1795 1800 



Arg val Lys Thr Asp Gly Ser Asn Arg Thr Val Phe Ala pro Leu 
1805 1810 1815 



Ser Leu Gly Ser Ser Leu Gly Leu Ala Leu Asp Trp val Ser 

1820 1825 1830 



Arg Asn lie Tyr Tyr Thr Thr Pro Ala Ser Arg Ser lie Glu Val 
1835 1840 1845 



Leu Leu Lys Gly AS P Thr Ar 9 Tyr Gly Lys Thr Leu He Ala 

1850 1855 I860 



Asn A ;jP Gly Thr Pro Leu G l¥ va l Gly Phe pro Val Gly lie Ala 
1865 1870 1875 



Val Pro Ala Ar 9 Gly Lys L eu Tyr Trp ser Asp His Gly Thr 

1880 1885 1890 



Asp fi£,- Gly Val Pro A ^ a Lys : il e Al a ser Ala Asn Met Asp Gly 
1895 1900 1905 



Leu Lys I ^ e Leu p ^ e T * ir Gly Asn Leu Gin His Leu Glu 
1910 1915 1920 
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Val Val Thr Leu Asp lie Gin Glu Gin Lys Leu Tyr Trp Ala Val 
1925 1930 1935 



Thr Ser Arg Gly Val lie Glu Arg Gly Asn Val Asp Gly Thr Glu 
1940 1945 1950 



Arg Met lie Leu Val His His Leu Ala His Pro Trp Gly Leu Val 
1955 1960 1965 



Val Tyr Gly ser Phe Leu Tyr Tyr ser Asp Glu Gin Tyr Glu val 
1970 1975 1980 



lie Glu Arg Val Asp Lys Ser Ser Gly Asn Asn Lys Val val Leu 
1985 1990 1995 



Arg Asp Asn Val Pro Tyr Leu Arg Gly Leu Arg Val Tyr His Arq 
2000 2005 2010- 



Arg Asn Ala Ala Asp Ser Ser Asn Gly Cys Ser Asn Asn pro Asn 
2015 2020 2025 



Ala cys Gin Gin lie Cys Leu Pro Val Pro Gly Gly Met Phe Ser 
2030 2035 2040 



Cys Ala cys Ala Ser Gly Phe Lys Leu Ser pro Asp Gly Arg ser 
2045 2050 2055 



cys ser pro Tyr Asn ser Phe Met val val ser Met Leu Pro Ala 
2060 2065 2070 



val Arg Gly phe ser Leu Glu Leu ser Asp His Ser Glu Ala Met 
2075 2080 2085 



Val pro Val Ala Gly Gin Gly Arg Asn val Leu His Ala Asp Val 
2090 , 2095 2100 



Asp val Ala Asn Gly phe lie Tyr Trp cys Asp Phe Ser ser Ser 
2105 2110 2115 



val Arg Ser Ser Asn Gly He Arg Arg lie Lys Pro Asp Gly ser 
2120 2125 2130 



Asn Phe Thr Asn Val Val Thr Tyr Gly lie Gly Ala Asn Gly lie 
2135 2140 2145 



Arg Gly Val Ala Leu Asp Trp Ala Ala Gly Asn Leu Tyr Phe Thr 
2150 2155 2160 



Asn Ala Phe Val Tyr Glu Thr Leu lie Glu Val Leu Arq lie Asn 
2165 2170 2175 
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Thr Thr Tyr Arg Arg val Leu Leu Lys val Ser val Asp Met Pro 
2180 2185 2190 



Arg His He He val Asp Pro Lys His Arg Tyr Leu Phe Trp Ala 
2195 2200 2205 



Asp Tyr Gly Gin Lys Pro Lys lie Glu Arg ser Phe Leu Asp Cys 
2210 2215 2220 



Thr Asn Arg Thr Val Leu Val Ser Glu Gly lie val Thr Pro Arq 
2225 2230 2235 



Gly Leu Ala Met Asp His Asp Thr Gly Tyr lie Tyr Trp val Asp 
2240 2245 2250 



Asp Ser Leu Asp Leu lie Ala Arg lie His Leu Asp Gly Gly Glu 
2255 2260 2265 



Ser Gin Val Val Arg Tyr Gly ser Arg Tyr pro Thr Pro Tyr Glv 
2270 2275 2280 



lie Thr val Phe Gly Glu ser lie lie Trp val Asp Arg Asn Leu 
2285 2290 2295 



Lys Lys Val Phe Gin Ala Ser Lys Gin Pro Gly Asn Thr Asp Pro 
2300 2305 2310 



Pro Val Val lie Arg Asp Lys He Asn Leu Leu Arg Asp val Thr 
2315 2320 2325 



lie Phe Asp Glu His Ala Gin Pro Leu Ser Pro Ala Glu Leu Asn 
2330 2335 2340 



Asn Asn Pro Cys Leu Gin Ser Asn Gly Gly cys Ser His phe Cys 
2345 2350 2355 



Phe Ala Leu Pro Glu Leu Pro Thr pro Arg cys Gly cys Ala Phe 
2360 2365 2370 



Gly Thr Leu Gly Asn Asp Gly Lys Ser cys Ala Thr ser Gin Glu 
2375 2380 2385 



Asp Phe Leu lie Tyr Ser Leu Asn Asn Ser Leu Arg ser Leu His 
2390 2395 2400 



Phe Asp pro Arg Asp His Ser Leu pro Phe Gin val lie ser val 
2405 2410 2415 



Ala Gly Thr Ala lie Ala Leu Asp Tyr Asp Arg Arg Asn Asn Ara 
2420 2425 2430 
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lie Phe Phe Thr Gin Lys Leu Asn ser Leu Arg Gly Gin lie Ser 
2435 2440 2445 



Tyr Val Ser Leu Tyr ser Gly Ser ser ser Pro Thr Val Leu Leu 
2450 2455 2460 



Ser Asn lie Gly val Thr Asp Gly lie Ala Phe Asp Trp lie Asn 
2465 2470 2475 



Arg Arg lie Tyr Tyr Ser Asp Phe ser Asn Gin Thr lie Asn Ser 
2480 2485 2490 



Met Ala Glu Asp Gly Ser Asn Arg Ala Val lie Ala Arg val Ser 
2495 2500 2505 



Lys Pro Arg Ala lie Val Leu Asp pro Cys Arq Gly Tyr Met Tvr 
2510 2515 2520 



Trp Thr Asp Trp Gly Thr Asn Ala Lys lie Glu Arg Ala Thr Leu 
2525 2530 2535 



Gly Gly Asn Phe Arg Val Pro lie Val Asn Thr Ser Leu val Trp 
2540 2545 2550 



Pro Asn Gly Leu Ala Leu Asp Leu Glu Thr Asp Leu Leu Tyr Trp 
2555 2560 2565 
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His cys Glu Leu Gin Asn cys ser ser Thr Gin Phe Thr cys Val 
2945 2950 2955 



Asn ser Arg Pro Pro Asn Arg Arg cys lie Pro Gin Tyr Trp val 
2960 2965 2970 



cys Asp Gly Asp Ala Asp Cys ser Asp Ala Leu Asp Glu Leu Gin 
2975 2980 2985 



Asn Cys Thr Met Arg Thr Cys ser Ala Gly Glu Phe Ser cys Ala 
2990 2995 3000 



Asn Gly Arg Cys Val Arg Gin ser Phe Arg cys Asp Arg Arq Asn 
3005 3010 3015 



Asp Cys Gly Asp Tyr Ser Asp Glu Arg Gly Cys Ser Tyr Pro Pro 
3020 3025 3030 



Cys His Ala Asn Gin Phe Thr Cys Gin Asn Gly Arg Cys lie Pro 
3035 3040 3045 



Arg Phe Phe Val Cys Asp Glu Asp Asn Asp cys Gly Asp Gly Ser 
3050 3055 3060 



Asp Glu Gin Glu His Leu Cys His Thr Pro Glu Pro Thr cys Pro 
3065 3070 3075 



Leu Gln phe Ar 9 Cys AS P Asn Gly His Cys lie Glu Met Gly 

3080 3085 3090 



Ar 9 Ynlr C ^ S Asn Hls As P Asp Cys Ser Asp Asn Ser Asp Glu 
3095 3100 3105 



Lys Cys Gly Ile Asn Glu Cys Leu Asp Ser Ser lie ser Arg 

3110 3115 3120 



Cys His Asn cys Thr As P Thr I1e Thr Ser Phe Tyr cys ser 

3125 3130 3135 



Cys Leu^ Pro Gly Tyr Lys Leu^ Met ser Asp Lys Arg^ Ser cys Val 



As P As P Glu Cys Lys Glu ser pro Gin Leu cys ser Gin Lys 
3155 3160 3165 



C y s Glu Asn val val Gly ser Tyr He Cys Lys Cys Ala pro Gly 
3170 3175 3180 



Tyr Jj® Arg 6 ^ u Pro As P Gly Lys ser cys Arg Gin Asn Ser Asn 
3185 3190 3195 
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Phe Asp lie His Val Tyr His Pro Tyr Arg Gin Pro lie Met Ser 
3455 3460 3465 



Asn Pro Cys Gly Thr Asn Asn Gly Gly cys Ser His Leu cys Leu 
3470 3475 3480 



A ^ a G ^y Ar 9 Gl y p ^ e cys Ala cys pro Asp Asp 
3485 3490 3495 K 



Phe Gin Thr val Gin Leu Arg Asp Arg Thr Leu cys Met Pro Met 
3500 3505 3510 



Cys Ser Ser Thr Gin Phe Leu cys Gly Asn Asn Glu Lys Cys lie 
3515 3520 3525 



pro Tr P Tr P L y s Cys Asp Gly Gin Lys Asp Cys Ser Asp Gly 
3530 3535 3540 



Ser A fP Glu Pro As P Leu Cys Pro His Arg Phe Cys Arg Leu Gly 
3545 3550 3555 



dn Phe Gin Cys Arg Asp Gly Asn cys Thr Ser Pro Gin Ala Leu 
3560 3565 3570 



Cys Asn Ala Arg Gin Asp Cys Ala Asp Gly Ser Asp Glu Asp Arg 
3575 3580 3585 



Val Cys Glu H:is Hls Ar 9 cys Glu Ser Asn Glu Trp Gin Cys 

3590 3595 3600 



Ala Lys Ar 9 cys lie Pro Gin ser Trp Gin Cys Asp ser val 
3605 3610 3615 



Asn Cys Leu Asp Asn Ser AS P Glu AS P Tflr Ser His Cys Ala 
3620 3625 3630 



ser Arg Thr Cys Arg pro Gly Gin phe Lys Cys Asn Asn Gly Arg 
3635 3640 3645 




Asp Ser Asp Glu Pro 11 e Asp Glu cys Thr Thr Ala Ala Tyr 

3665 3670 3675 



Asn Cys Asp Asn His T hr Glu Phe Ser Cys Lys Thr Asn Tyr Ara 
3680 3685 3690 



Cys lie Pro Gin Trp Ala Val Cys Asn Gly Phe Asp asp cvs Ara 
3695 3700 3705 y 9 
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Asp Asn Ser Asp Gin Gin Gly cys Glu Ser Val Pro Cys His Pro 
3710 3715 3720 



Ser Gly Asp Phe Arg Cys Ala Asn His His Cys lie Pro Leu Arg 
3725 3730 3735 



Trp Lys Cys Asp Gly Thr Asp Asp cys Gly Asp Asn Ser Asp Glu 
3740 3745 3750 



Glu Asn Cys Val Pro Arg Glu Cys ser Glu Ser Glu Phe Arq Cys 
3755 3760 3765 



Ala Asp Gin Gin Cys lie Pro Ser Arg Trp Val Cys Asp Gin Glu 
3770 3775 3780 



Asn Asp Cys Gly Asp Asn Ser Asp Glu Arg Asp Cys Glu Met Lys 
3785 3790 3795 



Thr Cys His Pro Glu His Phe Gin Cys Thr Ser Gly His Cys Val 
3800 3805 3810 



Pro Lys Ala Leu Ala Cys Asp Gly Arg Ala Asp Cys Leu Asp Ala 
3815 3820 3825 



Ser Asp Glu Ser Ala cys Pro Thr Arg Phe Pro Asn Gly Thr Tyr 
3830 3835 3840 



Cys Pro Ala Ala Met Phe Glu Cys Lys Asn His Val cys lie Gin 
3845 3850 3855 



Ser Phe Trp lie Cys Asp Gly Glu Asn Asp Cys Val Asp Gly Ser 
3860 3865 3870 



Asp Glu Glu lie His Leu Cys Phe Asn lie Pro Cys Glu ser Pro 
3875 3880 3885 



Gin Arg Phe Arg cys Asp Asn ser Arg Cys Val Tyr Gly His Gin 
3890 3895 3900 



Leu Asn Gly Val As P AS P cys Gly AS P Gly Ser Asp Glu Lys 
3905 3910 3915 



G!u Glu His cys Arg Lys Pro Thr His Lys Pro Cys Thr Asp Thr 
3920 3925 3930 



Glu Tyr Lys Cys ser Asn Gly Asn cys lie Ser Gin His Tyr Val 
3935 3940 3945 



Cys Asp Asn Val Asn Asp Cys Gly Asp Leu ser Asp Glu Thr Gly 
3950 3955 3960 
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Cys Asn 
3965 


Leu 


Gly 


Asp 


Asn 


Arg 

3970 


Thr Cys 


Ala 


Glu 


Asn 

3975 


lie 


Cys 


Glu 


Gin Asn 
3980 


Cys 


Thr 


Gin 


Leu 


Ser 

3985 


ser Gly 


Gly 


Phe 


lie 

3990 


cys 


Ser 


Cys 


Arg Pro 
3995 


Gly 


phe 


Lys 


Pro 


Ser 

4000 


Thr Ser 


Asp 


Lys 


Asn 

4005 


ser 


Cys 


Gin 


Asp lie 
4010 


Asn 


Glu 


cys 


Glu 


GlU 

4015 


Phe Gly 


lie 


cys 


Pro 

4020 


Gin 


Ser 


Cys 


Arg Asn 
4025 


ser 


Lys 


Gly 


Ser 


Tyr 

4030 


Glu cys 


Phe 


cys 


val 

4035 


Asp 


Gly 


Phe 


Lys ser 
4040 


Met 


Ser 


Thr 


His 


Tyr 

4045 


Gly Glu 


Arg 


Cys 


Ala 

4050 


Ala 


Asp 


Gly 


Ser Pro 
4055 


pro 


Leu 


Leu 


Leu 


Leu 

4060 


pro Glu 


Asn 


val 


Arg 

4065 


lie 


Arg 


Lys 


Tyr Asn 
4070 


Thr 


Ser 


Ser 


Glu 


Lys 

4075 

i 


Phe Ser 


Glu 


Tyr 


Leu 

4080 


Glu 


Glu 


Glu 


Glu His 
4085 


lie 


Gin 


Thr 


lie 


ASP 

4090 


Tyr Asp 


Trp 


Asp 


Pro 

4095 


Glu 


His 


He 


Gly Leu 
4100 


ser 


val 


Val 


Tyr 


Tyr 

4105 


Thr val 


Leu 


Ala 


Gin 

4110 


Gly 


Ser 


Gin 


Phe Gly 
4115 


Ala 


lie 


Lys 


Arg 


Ala 

4120 


Tyr lie 


pro 


Asn 


Phe 

4125 


Glu 


Ser 


Gly 


Ser Asn 
4130 


Asn 


Pro 


lie 


Arg 


Glu 

4135 


Val Asp 


Leu 


Gly 


Leu 

4140 


Lys 


Tyr 


Leu 


Met Gin 
4145 


Pro 


Asp 


Gly 


Leu 


Ala 

4150 


val Asp 


Trp 


val 


Gly 

4155 


Arg 


Hi s 


He 


ryr rrp 
4160 


Ser 


Asp 


Ala 


Lys 


ser 

4165 


Gin Arg 


lie 


Glu 


Val 

4170 


Ala 


Thr 


Leu 


Asp Gly 
4175 


Arg 


Tyr 


Arg 


Lys 


Trp 

4180 


Leu lie 


Thr 


Thr 


Gin 

4185 


Leu 


Asp 


Gin 


Pro Ala 
4190 


Ala 


lie 


Ala 


Val 


Asn 

4195 


Pro Lys 


Leu 


Gly 


Leu 

4200 


Met 


Phe 


Trp 


Thr Asp 
4205 


Gin 


Gly 


Lys 


Gin 


Pro 

4210 


Lys lie 


Glu 


Ser 


Ala 

4215 


Trp 


Met 


Asn 
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Gly Glu His Arg Ser val Leu val ser Glu Asn Leu Gly Trp Pro 
4220 4225 4230 



Asn Gly Leu ser lie Asp Tyr Leu Asn Asp Asp Arg val Tvr Trp 
4235 4240 4245 



Ser Asp Ser Lys Glu Asp Val lie Glu Ala lie Lys Tyr Asp Gly 
4250 4255 4260 



Thr Asp Arg Arg Leu lie lie Asn Glu Ala Met Lys Pro Phe ser 
4265 4270 4275 



Leu Asp lie Phe Glu Asp Lys Leu Tyr Trp Val Ala Lys Glu Lys 
4280 4285 4290 



Gly Glu Val Trp Arg Gin Asn Lys Phe Gly Lys Glu Asn Lys Glu 
4295 4300 4305 



Lys val Leu Val val Asn Pro Trp Leu Thr Gin Val Arg He Phe 
4310 4315 ■ 4320 



His Gin Leu Arg Tyr Asn Gin ser val ser Asn Pro Cys Lys Gin 
4325 4330 4335 



Val Cys Ser His Leu Cys Leu Leu Arg Pro Gly Gly Tyr ser Cvs 
4340 4345 4350 



Ala Cys Pro Gin Gly Ser Asp Phe Val Thr Gly Ser Thr val Gin 
4355 4360 4365 



Cys Asp Ala Ala Ser Glu Leu Pro Val Thr Met Pro Pro pro Cys 
4370 4375 4380 



Ar 9 Met H1S Gl V Gl V Asn cys Tyr Phe Asp Glu Asn Glu Leu 

4385 4390 4395 



Pro Cys Lys cys ser Ser Gl y Tyc Ser G_| y Glu Tyr cys Glu 
4400 4405 4410 



Val 9]^,. Leu Ser Ar 9 Gl y Ile Pro Pro Gly Thr Thr Met Ala Val 
4415 4420 4425 



Leu Thr Phe Val Ile Va1 Ile I 1 e val Gly Ala Leu val Leu 

4430 4435 4440 



Va1 9!^,- Leu phe H ^ s Tyc Ar 9 Lys Thr Gly ser Leu Leu pro Thr 
4445 4450 4455 



Leu p c° Lys Leu Pro ser Leu Ser ser Leu Ala Lys Pro Ser Glu 
4460 4465 4470 
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Asn Gly Asn Gly val Thr Phe Arg Ser Gly Ala Asp val Asn Met 
4475 4480 4485 

Asp lie Gly Val Ser Pro Phe Gly Pro Glu Thr lie lie Asp Arg 
4490 4495 4500 

Ser Met Ala Met Asn Glu His Phe val Met Glu Val Gly Lys Gin 
4505 4510 4515 

Pro val lie Phe Glu Asn Pro Met Tyr Ala Ala Lys Asp Asn Thr 
4520 4525 4530 

Ser Lys Val Ala Leu Ala Val Gin Gly Pro Ser Thr Gly Ala Gin 
4535 4540 4545 

Val Thr Val Pro Glu Asn Val Glu Asn Gin Asn Tyr Gly Arg Pro 
4550 4555 4560 

lie Asp Pro ser Glu lie Val Pro Glu pro Lys Pro Ala ser Pro 
4565 4570 4575 > 

Gly Ala Asp Glu lie Gin Gly Lys Lys Trp Asn lie Phe Lys Arg 

4580 4585 4590 

Lys Pro Lys Gin Thr Thr Asn Phe Glu Asn Pro lie Tyr Ala Glu 

4595 4600 4605 

Met Asp Ser Glu val Lys Asp Ala val Ala val Ala pro pro Pro 
4610 4615 4620 

Ser Pro ser Leu pro Ala Lys Ala Ser Lys Arg Asn Leu Thr Pro 
4625 4630 4635 

Gly Tyr Thr Ala Thr Glu Asp Thr Phe Lys Asp Thr Ala Asn Leu 

4640 4645 4650 



Val Lys Glu Asp ser Asp Val 
4655 4660 



<Z10> 75 

<211> 1614 

<212> PRT 
<213> MOUSE 

<400> 75 

Met Glu Thr Ala Pro Thr Arg Ala Pro Pro Pro Pro pro Pro Pro Leu 
15 10 15 



Leu Leu Leu Val Leu Tyr cys Ser Leu val Pro Ala Ala Ala Ser Pro 
20 25 30 
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Leu 


Leu 


Leu 

35 


Phe 


Ala 


Asn 


Arg 


Arg 

40 


Asp 


Val 


Arg 


Leu 


val 

45 


Asp 


Ala 


Gly 


Gly 


Val 


Lys 


Leu 


Gl U 


Ser 


Thr 


lie 


val 


Ala 


Ser 


Gly 


Leu 


Glu 


Asp 


Ala 


50 








55 










60 










Ala 


Ala 


val 


Asp 


Phe 


Gin 


Phe 


Ser 


Lys 


Gly 


Ala 


val 


Tyr 


Trp 


Thr 


Asp 


65 








70 










75 










80 


Val 


Ser 


Glu 


Glu 


Ala 


lie 


Lys 


Gin 


Thr 


Tyr 


Leu 


Asn 


Gin 


Thr 


Gly 


Ala 










85 








90 










95 




Ala 


Ala 


Gin 


Asn 

100 


lie 


Val 


lie 


Ser 


a? 


Leu 


val 


ser 


pro 


ASp 

110 


Gly 


Leu 


Ala 


cys 


is 


Trp 


Val 


Gly 


Lys 


Lys 

120 


Leu 


Tyr 


Trp 


Thr 


Asp 

125 


Ser 


Glu 


Thr 


Asn 


Arg 


lie 


Glu 


Val 


Ala 


Asn 


Leu 


Asn 


i 

Gly 


Thr 


ser 


Arg 


Lys 


Val 


Leu 




130 










135 








140 








Phe 


Trp 


Gin 


Asp 


Leu 


Asp 


Gin 


pro 


Arg 


Ala 


lie 


Ala 


Leu 


ASp 


Pro 


Ala 


145 






150 








155 








160 


His 


Gly 


Tyr 


Met 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gly 


Gl U 


Ala 


Pro 


Arg 


lie 


Glu 








165 










170 










175 




Arg 


Ala 


Gly 


Met 


Asp 


Gly 


ser 


Thr 


Arg 


Lys 


lie 


lie 


Val 


Asp 


Ser 


Asp 




180 






185 








190 






lie 


Tyr 


Trp 


pro 


Asn 


Gly 


Leu 


Thr 


lie 


Asp 


Leu 


Glu 


Glu 


Gl n 


Lys 


Leu 




195 








200 








205 








Tyr 


Trp 


Ala 


Asp 


Ala 


Lys 


Leu 


Ser 


Phe 


lie 


His 


His 


Ala 


Asn 


Leu 


Asp 


210 






215 










220 










Gly 

225 


ser 


phe 


Arg 


Gin 


Wo 


Val 


val 


Glu 


Gly 


Ser 

235 


Leu 


Thr 


His 


Pro 


Phe 

240 


Ala 


Leu 


Thr 


Leu 


Ser 


Gly 


Asp 


Thr 


Leu 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gin 


Thr 










245 






250 




255 




Arg 


Ser 


lie 


His 


Ala 


Cys 


Asn 


Lys 


Trp 


Thr 


Gly 


Glu 


Gin 


Arg 


Lys 


Glu 






260 








265 








270 




lie 


Leu 


Ser 


Ala 


Leu 


Tyr 


Ser 


Pro 


Met 


Asp 


He 


Gin 


Val 


Leu 


Ser 


Gin 






275 








280 








285 








Glu 


Arg 


Gin 


pro 


Pro 


Phe 


His 


Thr 


Pro 


cys 


Glu 


Glu 


Asp 


Asn 


Gly 


Gly 




290 










295 










300 
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Cys 


Ser 


His 


Leu 


Cys 


Leu 


Leu 


ser 


Pro 


Arg 


Glu 


Pro 


Phe 


Tyr 


ser 


Cys 


305 








310 








315 










320 


Ala 


cys 


Pro 


Thr 


Gly 


val 


Gin 


Leu 


Gin 


Asp 


Asn 


Gly 


Lys 


Thr 


cys 


Lys 








325 










330 










335 




Thr 


Gly 


Ala 


Glu 


Glu 


Val 


Leu 


Leu 


Leu 


Ala 


Arg 


Arg 


Thr 


Asp 


Leu 


Arg 






340 










345 










350 






Arg 


He 


ser 


Leu 


Asp 


Thr 


Pro 


Asp 


Phe 


Thr 


Asp 


lie 


Val 


Leu 


Gin 


Val 




355 








360 










365 








Gly 


Asp 


lie 


Arg 


His 


Ala 


He 


Ala 


He 


Asp 


Tyr 


Asp 


Pro 


Leu 


Glu 


Gly 


370 








375 










380 










Tyr 


val 


Tyr 


Trp 


Thr 


Asp 


Asp 


Glu 


Val 


Arg 


Ala 


lie 


Arg 


Arg 


Ala 


Tyr 


385 






390 








395 










400 


Leu 


Asp 


Gly 


Ser 


Gly 


Ala 


Gin 


Thr 


Leu 


Val 


Asn 


Thr 


Glu 


lie 


Asn 


Asp 






405 










410 










415 




Pro 


Asp 


Gly 


lie 


Ala 


Val 


Asp 


Trp 


val 


Ala 


Arg 


Asn 


Leu 


Tyr 


Trp 


Thr 




420 










425 










430 






Asp 


Thr 


Gly 

435 


Thr 


Asp 


Arg 


lie 


Glu 

440 


Val 


Thr 


Arg 


Leu 


Asn 

445 


Gly 


Thr 


Ser 


Arg 


Lys 


lie 


Leu 


Val 


ser 


Glu 


Asp 


Leu 


Asp 


Glu 


Pro 


Arg 


Ala 


lie 


Val 




450 










455 








460 








Leu 


His 


Pro 


Val 


Met 


Gly 


Leu 


Met 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gly 


Glu 


Asn 


465 










470 






475 






480 


Pro 


Lys 


lie 


Glu 


Cys 

485 


Ala 


Asn 


Leu 


Asp 


Gly 

490 


Arg 


Asp 


Arg 


His 


Val 

495 


Leu 


Val 


Asn 


Thr 


ser 


Leu 


Gly 


Trp 


pro 


Asn 


Gly 


Leu 


Ala 


Leu 


Asp 


Leu 


Gin 








500 






505 








510 






Glu 


Gly 


Lys 

515 


Leu 


Tyr 


Trp 


Gly 


Asp 

520 


Ala 


Lys 


Thr 


ASp 


Lys 

525 


lie 


Glu 


Val 


lie 


Asn 

530 


He 


Asp 


Gly 


Thr 


Lys 

535 


Arg 


Lys 


Thr 


Leu 


Leu 

540 


Glu 


Asp 


Lys 


Leu 


Pro 


Hi s 


He 


phe 


Gly 


Phe 


Thr 


Leu 


Leu 


Gly 


Asp 


Phe 


lie 


Tyr 


Trp 


Thr 


545 








550 








555 








560 


Asp 


Trp. 


Gin 


Arg 


Arg 


Ser 


lie 


Glu 


Arg 


Val 


His 


Lys 


val 


Lys 


Ala 


Ser 




565 








570 










575 





Page 222 




WO 03/106657 



PCT/US03/19260 















Nonprovisi' 


onal 


IP-i 


017. 


ST25 


.txt 




Ala 


Arg 


Asp 


val 


lie 


He 


Asp 


Gin 


Leu 


Pro 


Asp 


Leu 


Met 


Gly 


Leu 


Lys 




580 








585 










590 






Val 


Asn 


val 


Ala 


Lys 


val 


val 


Gly 


Thr 


Asn 


pro 


cys 


Ala 


Asp 


Gly 


Asn 






595 








600 










605 








Gly 


Gly 


cys 


ser 


His 


Leu 


Cys 


Phe 


Phe 


Thr 


Pro 


Arg 


Ala 


Thr 


Lys 


cys 


610 








615 










620 










Gly 


cys 


pro 


lie 


Gly 


Leu 


Glu 


Leu 


Leu 


ser 


Asp 


Met 


Lys 


Thr 


cys 


lie 


625 






630 










635 










640 


He 


Pro 


Glu 


Ala 


Phe 


Leu 


Val 


Phe 


Thr 


Ser 


Arg 


Ala 


Thr 


He 


His 


Arg 






645 










650 








655 




He 


Ser 


Leu 


Glu 


Thr 


Asn 


Asn 


Asn 


Asp 


val 


Ala 


lie 


Pro 


Leu 


Thr 


Gly 




660 










665 










670 






Val 


Lys 


Glu 


Ala 


Ser 


Ala 


Leu 


Asp 


Phe 


Asp 


val 


Ser 


Asn 


Asn 


His 


lie 




675 










680 










685 








Tyr 


Trp 


Thr 


Asp 


Val 


ser 


Leu 


Lys 


Thr 


lie 


Ser 


Arg 


Ala 


Phe 


Met 


Asn 


690 








695 










700 










Gly 


Ser 


Ser 


val 


Glu 


His 


Val 


lie 


Glu 


Phe 


Gly 


Leu 


Asp 


Tyr 


Pro 


Glu 


705 










710 










715 










720 


Gly 


Met 


Ala 


val 


Asp 


Trp 


Met 


Gly 


Lys 


Asn 


Leu 


Tyr 


Trp 


Ala 


Asp 


Thr 








725 




730 










735 




Gly 


Thr 


Asn 


Arg 

740 


lie 


Glu 


val 


Ala 


Arg 

745 


Leu 


Asp 


Gly 


Gin 


Phe 

750 


Arg 


Gin 


val 


Leu 


val 


Trp 


Arg 


Asp 


Leu 


Asp 


Asn 


Pro 


Arg 


Ser 


Leu 


Ala 


Leu 


Asp 






755 




760 










765 








pro 


Thr 

770 


Lys 


Gly 


Tyr 


lie 


Tyr 

775 


Trp 


Thr 


Glu 


Trp 


Gly 

780 


Gly 


Lys 


Pro 


Arg 


He 


Val 


Arg 


Ala 


Phe 


Met 


Asp 


Gly 


Thr 


Asn 


Cys 


Met 


Thr 


Leu 


val 


Asp 


785 








790 






795 










800 


Lys 


Val 


Gly 


Arg 


Ala 

805 


Asn 


Asp 


Leu 


Thr 


lie 

810 


Asp 


Tyr 


Ala 


Asp 


Gin 

815 


Arg 


Leu 


Tyr 


Trp 


Thr 


Asp 


Leu 


Asp 


Thr 


Asn 


Met 


lie 


Glu 


Ser 


Ser 


Asn 


Met 




820 






825 










830 






Leu 


Gly 


Gl n 


Glu 


Arg 


Met 


val 


lie 


Ala 


Asp 


Asp 


Leu 


pro 


Tyr 


Pro 


Phe 




835 








840 








845 
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Gly Leu Thr Gin Tyr ser Asp Tyr lie Tyr Trp Thr Asp Trp Asn Leu 
850 855 860 



His Ser lie Glu Arg Ala Asp Lys Thr Ser Gly Arg Asn Arg Thr Leu 
865 870 875 880 



lie Gin Gly His Leu Asp Phe val Met Asp lie Leu val Phe His ser 
885 890 895 



Ser Arg Gin Asp Gly Leu Asn Asp cys Val His ser Asn Gly Gin cys 
900 905 910 



Gly Gin Leu Cys Leu Ala lie Pro Gly Gly His Arg cys Gly Cys Ala 
915 920 925 



Ser His Tyr Thr Leu Asp pro ser ser Arg Asn cys ser Pro Pro Ser 
930 935 940 



Thr Phe Leu Leu Phe ser Gin Lys Phe Ala lie ser Arg Met lie Pro 
945 950 955 960 



Asp Asp Gin Leu Ser pro Asp Leu Val Leu Pro Leu His Gly Leu Arg 
965 970 975 



Asn Val Lys Ala lie Asn Tyr Asp Pro Leu Asp Lys phe lie Tyr Trp 
980 985 990 



Val Asp Gly Arg Gin Asn lie Lys Arg Ala Lys Asp Asp Gly Thr Gin 
995 1000 1005 



Pro ser Met Leu Thr Ser Pro Ser Glh Ser Leu Ser Pro Asp Arg 
1010 1015 1020 



Gin Pro His Asp Leu Ser lie Asp lie Tyr Ser Arg Thr Leu Phe 
1025 1030 1035 



Trp Thr Cys Glu Ala Thr Asn Thr lie Asn Val His Arg Leu Asp 
1040 1045 1050 



Gly Asp Ala Met Gly Val Val Leu Arg Gly Asp Arg Asp Lys Pro 
1055 1060 1065 



Arg Ala lie Ala val Asn Ala Glu Arg Gly Tyr Met Tyr Phe Thr 
1070 1075 1080 



Asn Met Gin Asp His Ala Ala Lys lie Glu Arg Ala ser Leu Asp 
1085 1090 1095 



Gly Thr Glu Arg Glu Val Leu Phe Thr Thr Gly Leu lie Arg Pro 
1100 1105 1110 
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val Ala Leu val val Asp Asn Ala Leu Gly Lys Leu Phe Trp val 
1115 1120 1125 



Asp Ala Asp Leu Lys Arg lie Glu ser cys Asp Leu ser Gly Ala 
1130 1135 1140 



Asn Arg Leu Thr Leu Glu Asp Ala Asn lie Val Gin Pro val Gly 
1145 1150 1155 



Leu Thr Val Leu Gly Arg His Leu Tyr Trp lie Asp Arg Gin Gin 
1160 1165 1170 



Gin Met lie Glu Arg Val Glu Lys Thr Thr Gly Asp Lys Arg Thr 
1175 1180 1185 



Arg Val Gin Gly Arg val Thr His Leu Thr Gly lie His Ala Val 
1190 1195 1200 



Glu Glu Val Ser Leu Glu Glu Phe ser Ala His Pro Cys Ala Arg 
1205 1210 1215 



Asp Asn Gly Gly cys ser His lie cys lie Ala Lys Gly Asp Gly 
1220 1225 1230 



Thr Pro Arg Cys ser cys Pro Val His Leu val Leu Leu Gin Asn 
1235 1240 1245 



Leu Leu Thr Cys Gly Glu Pro Pro Thr Cys ser Pro Asp Gin Phe 
1250 1255 1260 



Ala Cys Thr Thr Gly Glu lie Asp Cys lie Pro Gly Ala Trp Arg 
1265 1270 1275 



Cys Asp Gly Phe Pro Glu Cys Ala Asp Gin Ser Asp Glu Glu Gly 
1280 1285 1290 



Cys Pro Val Cys ser Ala Ser Gin Phe pro Cys Ala Arg Gly Gin 
1295 1300 1305 



Cys Val Asp Leu Arg Leu Arg Cys Asp Gly Glu Ala Asp cys Gin 
1310 1315 1320 



Asp Arg Ser Asp Glu Ala Asn cys Asp Ala Val Cys Leu pro Asn 
1325 1330 1335 



Gin Phe Arg Cys Thr ser Gly Gin cys Val Leu lie Lys Gin Gin 
1340 1345 1350 



Cys Asp Ser Phe Pro Asp Cys Ala Asp Gly ser Asp Glu Leu Met 
1355 1360 1365 
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cys Glu He Asn Lys Pro Pro Ser Asp Asp He Pro Ala His Ser 
1370 1375 1380 



ser Ala lie Gly pro val lie Gly lie lie Leu Ser Leu Phe Val 
1385 1390 1395 



Met Gly Gly val Tyr Phe Val Cys Gin Arg Val Met Cys Gin Arg 
1400 1405 1410 



Tyr Thr Gly Ala ser Gly Pro Phe pro His Glu Tyr val Gly Gly 
1415 1420 1425 



Ala Pro His val Pro Leu Asn Phe lie Ala Pro Gly Gly Ser Gin 
1430 1435 1440 



His Gly Pro Phe pro Gly lie Pro Cys Ser Lys Ser val Met Ser 
1445 1450 1455 



ser Met Ser Leu val Gly Gly Arg Gly Ser Val Pro Leu Tyr Asp 
1460 1465 1470 



Arg Asn His val Thr Gly Ala ser ser Ser ser ser ser ser Thr 
1475 1480 1485 



Lys Ala Thr Leu Tyr Pro Pro lie Leu Asn Pro Pro Pro ser Pro 
1490 1495 1500 



Ala Tt!£ Asp Pro Ser Leu Tyr Asn val Asp val Phe Tyr ser Ser 
1505 1510 1515 



Gly Pro Ala Thr Ala Ar 9 Pro Tyr Arg Pro Tyr Val lie Arq 

1520 1525 1530 



dy Met Ala Pro Pro Thr Thr Pro cys Ser Thr Asp Val cys Asp 
1535 1540 1545 



Ser Tyr Ser H e Ser Ar 9 Trp Lys Ser ser Lys Tyr Tyr Leu 

1550 1555 1560 



As P Asn Ser AS P Ser Asp Pro Tyr Pro Pro Pro pro Thr Pro 
1565 1570 1575 



HlS ilon Gln Tyr Leu SGr A l a G l° Asp Ser Cys p ro Pro Ser Pro 
1580 1585 1590 



Gly Jhr Glu Arg Ser Tyr cys His Leu Phe Pro Pro Pro Pro Ser 
1595 1600 1605 



Pro Cys Thr Asp Ser Ser 
1610 
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<210> 76 

<211> 770 

<212> PRT 

<213> HOMO SAPIENS 

<400> 76 

Met Glu Lys Arg Ala Ala Ala Gly Leu Glu Gly Ala Pro Gly Ala Arg 
1 5 10 15 



Ala Gin Leu Ala Val val cys Leu val Asn lie Phe Leu Thr Gly Arq 
20 25 30 



Leu Ser ser Ala val pro Ala Leu Ala Ala cys ser Gly Lys Leu Glu 
35 40 45 



Gin His Thr Glu Arg Arg Gly val lie Tyr ser pro Ala Trp Pro Leu 
50 55 60 



Asn Tyr Pro Pro Gly Thr Asn Cys Ser Trp Tyr lie Gin Gly Asp Arq 
65 70 75 80 



Gly Asp Met lie Thr lie Ser Phe Arg Asn phe Asp Val Glu Glu ser 
85 90 95 

His Gin Cys Ser Leu Asp Trp Leu Leu Leu Gly Pro Ala Ala Pro Pro 
100 105 110 

Arg Gin Glu Ala Phe Arg Leu Cys Gly Ser Ala lie Pro Pro Ala Phe 
115 120 125 

lie Ser Ala Arg Asp His val Trp lie Phe Phe His Ser Asp Ala Ser 
130 135 140 

Ser Ser Gly Gin Ala Gin Gly Phe Arg Leu Ser Tyr lie Arq Gly Lys 
I 45 150 155 160 

Leu Gly Gin Ala Ser Cys Gin Ala Asp Glu Phe Arg Cys Asp Asn Glv 

165 170 175 

Lys cys Leu Pro Gly Pro Trp Gin Cys Asn Thr Val Asp Glu cys Glv 
180 185 190 

Asp Gly ser Asp Glu Gly Asn Cys Ser Ala Pro Ala Ser Glu Pro Pro 
195 200 205 

Gly ser Leu cys Pro Gly Gly Thr Phe Pro Cys ser Gly Ala Arg Ser 
210 215 220 

Thr Arg cys Leu Pro Val Glu Arg Arg Cys Asp Gly Leu Gin Asp Cys 

225 230 235 240 

Gly Asp Gly Ser Asp Glu Ala Gly Cys Pro Asp Leu Ala Cys Gly Arg 
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245 250 255 



Arg Leu Gly Ser phe Tyr Gly ser Phe Ala ser Pro Asp Leu Phe Glv 
260 265 270 



Ala Ala Arg Gly Pro Ser Asp Leu His cys Thr Trp Leu val Asp Thr 
275 280 285 



Gin Asp ser Arg Arg val Leu Leu Gin Leu Glu Leu Arg Leu Gly Tvr 
290 295 300 



Asp Asp Tyr Val Gin Val Tyr Glu Gly Leu Gly Glu Arg Gly Asp Arg 
305 310 315 320 



Leu Leu Gin Thr Leu Ser Tyr Arg Ser Asn His Arg pro Val Ser Leu 
325 330 335 



Glu Ala Ala Gin Gly Arg Leu Thr Val Ala Tyr His Ala Arq Ala Arq 
340 345 350 



Ser Ala Gly His Gly Phe Asn Ala Thr Tyr Gin Val Lys Gly Tyr Cvs 
355 360 365 



Leu Pro Trp Glu Gin Pro Cys Gly Ser Ser ser Asp Ser Asp Gly Gly 
370 375 380 



Ser Leu Gly Asp Gin Gly Cys Phe Ser Glu pro Gin Arg Cys Asp Gly 
385 390 395 400 



Trp Trp His cys Ala ser Gly Arg Asp Glu Gin Gly Cys Pro Ala cys 
405 410 415 



Pro Pro Asp Gin Tyr pro cys Glu Gly Gly ser Gly Leu Cys Tyr Thr 
420 425 430 



Pro Ala Asp Arg cys Asn Asn Gin Lys Ser cys Pro Asp Gly Ala Asp 
435 440 445 



Glu ^ Asn Cys Phe ser Cys Pro Gly Thr Phe His cys Gly Thr 
450 455 460 



Asn Leu cys He Phe Glu Thr Trp Arg cys Asp Gly Gin Glu Asp Cys 
465 470 475 480 



Gin Asp Gly ser Asp Glu His Gly cys Leu Ala Ala Val Pro Arg Lys 
485 490 495 



Val lie Thr Ala Ala Leu lie Gly ser Leu Val cys Gly Leu Leu Leu 
500 505 510 



val lie Ala Leu Gly cys Ala Phe Lys Leu Tyr ser Leu Arg Thr Gin 
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515 520 525 

Glu Tyr Arg Ala Phe Glu Thr Gin Met Thr Arg Leu Glu Ala Glu Phe 
530 535 540 

Val Arg Arg Glu Ala pro Pro Ser Tyr Gly Gin Leu lie Ala Gin Gly 
545 550 555 560 

Leu lie Pro Pro Val Glu Asp phe Pro Val Tyr Ser Ala Ser Gin Ala 

565 570 575 

Ser val Leu Gin Asn Leu Arg Thr Ala Met Arg Arg Gin Met Arq Arq 
580 585 590 

His Ala Ser Arg Arg Gly Pro ser Arg Arg Arg Leu Gly Arg Leu Trp 
595 600 605 

Asn Arg Leu Phe His Arg pro Arg Ala Pro Arg Gly Gin lie Pro Leu 
610 615 620 

Leu Thr Ala Ala Arg Pro Ser Gin Thr Val Leu Gly Asp Gly Phe Leu 

625 630 635 640 

Gin Pro Ala Pro Gly Ala Ala Pro Asp Pro Pro Ala Pro Leu Met Asp 

645 650 655 

Thr Gly Ser Thr Arg Ala Ala Gly Asp Arg Pro Pro ser Ala Pro Glv 
660 665 670 

Arg Ala Pro Glu Val Gly Pro Ser Gly Pro Pro Leu Pro Ser Gly Leu 
675 680 685 



Ar 9 Pro Glu Cys Ar 9 Pro Va1 As P Lys Asp Arg Lys Val Cys Arg 

690 cnc 3 



695 



700 



Glu pro Leu val Asp Gly Pro Ala Pro Ala Asp Ala Pro Arg Glu Pro 
705 710 715 720 




Leu Gly pro His Ser pro Glu Pro Leu Gly Val Cys Arg Asn Pro Pro 
740 745 750 

Pro Pro cys ser Pro Met Leu Glu Ala Ser Asp Asp Glu Ala Leu Leu 
755 760 765 

Val Cys 
770 ' 



<210> 77 
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<212> PRT 
<213> RAT 

<400> 77 
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Met Glu Lys Arg Ala Ala Ala Gly Pro Glu Gly Ala Pro Gly Ala Arg 
1 5 10 



15 



Ala Pro Leu Ala val val Cys Leu Val Asn Leu Phe Leu Thr Gly Arg 
20 25 30 

Leu ser ser Ala val pro Ala Leu Ala Ala Cys Ser Gly Lys Leu Glu 
35 40 45 

Gin His Thr Glu Arg Arg Gly val lie Tyr ser Pro Ala Trp Pro Leu 
50 55 60 



Asn Tyr Pro Pro Gly Thr Asn cys Ser Trp Tyr lie Gin Gly Asp Arg 



70 



75 



80 



Gly Asp Met lie Thr lie ser Phe Arg Asn Phe Asp val Glu Glu ser 
85 90 95 

His Gin cys Ser Leu Asp Trp Leu Leu Leu Gly Pro Ala Ala Pro Pro 
100 105 110 

Arg Gin Glu Ala Phe Arg Leu cys Gly Ser Ala lie Pro Pro Ala Phe 
115 120 125 

He Ser Ala Arg Asp His val Trp He Phe Phe His ser Asp Ala Ser 
130 135 140 

Ser ser Gly Gin Ala Gin Gly Phe Arg Leu Ser Tyr lie Arg Gly Lys 



150 



155 



160 



Leu Gly Gin Ala Ser Cys Gin Thr Asp Glu Phe Arg cys Asp Asn Glv 
165 170 175 

Lys Cys Leu pro Gly Pro Trp Gin Cys Asn Met val Asp Glu Cys Gly 



185 



190 



Asp Gly ser Asp Glu Gly Asn cys ser Ala Pro Ala ser Glu Pro Pro 
195 200 205 



Gly ser Leu Cys Pro Gly Gly Thr Phe Pro Cys ser Gly Ala Arg Ser 
210 215 220 

Thr Arg cys Leu Pro Val Glu Arg Arg Cys Asp Gly Thr Gin Asp Cys 



235 



240 



Gly Asp Gly ser Asj> Glu Ala Gly Cys Pro Asp Leu Ala Cys Gly Arg 



250 
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Arg 


Leu 


Gly 


Ser 


Phe 


Tyr 


Gly 


ser 


Phe 


Ala 


Ser 


pro 


Asp 


Leu 


Phe 


Gly 




260 






265 










270 






Ala 


Ala 


Arg 


Gly 


Pro 


ser 


Asp 


Leu 


His 


Cys 


Thr 


Trp 


Leu 


Val 


Asp 


Thr 






275 






280 








285 








Gin 


Asp 


Pro 


Arg 


Arg 


Val 


Leu 


Leu 


Gin 


Leu 


Glu 


Leu 


Arg 


Leu 


Gly 


Tyr 




290 






295 










300 










Asp 

305 


Asp 


Tyr 


val 


Gin 


Val 

310 


Tyr 


Glu 


Gly 


Leu 


Gly 

315 


Glu 


Arg 


Gly 


Asp 


Arg 

320 


Leu 


Leu 


Gin 


Thr 


Leu 


Ser 


Tyr 


Arg 


Ser 


Asn 


His 


Arg 


Pro 


val 


Ser 


Leu 










325 






330 








335 




Glu 


Ala 


Ala 


Gin 


Gly 


Arg 


Leu 


Thr 


val 


Ala 


Tyr 


His 


Ala 


Arg 


Ala 


Arg 








340 








345 






■ 


350 






Ser 


Ala 


Gly 

355 


His 


Gly 


Phe 


Asn 


Ala 

360 


Thr 


Tyr 


Gin 


Val 


Lys 

365 


Gly 


Tyr 


Cys 


Leu 


Pro 

370 


Trp 


Glu 


Gin 


Pro 


Cys 

375 


Gly 


Ser 


Ser 


Ser 


Glu 

380 


Gly 


Asp 


Asp 


Gly 


Ser 


Thr 


Gly 


Glu 


Gin 


Gly 


Cys 


Phe 


Ser 


Glu 


Pro 


Gin 


Arg 


Cys 


Asp 


Gly 


385 








390 








395 






400 


Trp 


Trp 


His 


cys 


Ala 


Ser 


Gly 


Arg 


Asp 


Glu 


Gin 


Gly 


cys 


Pro 


Ala 


Cys 




405 






410 










415 




Pro 


Pro 


Asp 


Gin 


Tyr 


Pro 


Cys 


Glu 


Gly 


Gly 


Ser 


Gly 


Leu 


cys 


Tyr 


Ala 






420 








425 










430 






Pro 


Ala 


Asp 


Arg 


Cys 


Asn 


Asn 


Gin 


Lys 


Ser 


cys 


pro 


Asp 


Gly 


Ala 


Asp 






435 






440 








445 








Glu 


Lys 

450 


Asn 


Cys 


Phe 


Ser 


cys 

455 


Gin 


Pro 


Gly 


Thr 


phe 

460 


His 


cys 


Gly 


Thr 


Asn 


Leu 


cys 


He 


Phe 


Glu 


Thr 


Trp 


Arg 


cys 


Asp 


Gly 


Gin 


Glu 


Asp 


Cys 


465 








470 




475 






480 


Gin 


Asp 


Gly 


ser 


Asp 


Glu 


Hi s 


Gly 


Cys 


Leu 


Ala 


Ala 


val 


Pro 


Arg 


Lys 






485 








490 










495 


Val 


lie 


Thr 


Ala 


Ala 


Leu 


lie 


Gly 


Ser 


Leu 


val 


cys 


Gly 


Leu 


Leu 


Leu 








500 








505 






510 


■ 




Val 


He 


Ala 


Leu 


Gly 


Cys 


Ala 


phe 


Lys 


Leu 


Tyr 


Ser 


Leu 


Arg 


Thr 


Gin 






515 








520 






525 
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Glu 


Tyr 


Arg 


Ala 


phe 


Gl u 


Thr 


Gin 


Met 


Thr 


Arg 


Leu 


Glu 


Ala 


Glu 


Phe 




530 








535 








540 










val 


Arg 


Arg 


Glu 


Ala 


Pro 


Pro 


Ser 


Tyr 


Gly 


Gin 


Leu 


He 


Ala 


Gin 


Gly 


545 






550 






555 










560 


Leu 


lie 


Pro 


Pro 


Val 


Glu 


Asp 


Phe 


Pro 


Val 


Tyr 


ser 


Ala 


Ser 


Gin 


Ala 










565 








570 








575 




ser 


val 


Leu 


Gin 


Asn 


Leu 


Arg 


Thr 


Ala 


Met 


Arg 


Arg 


Gin 


Met 


Arg 


Arg 








580 








585 








590 






His 


Ala 


ser 

595 


Arg 


Arg 


Gly 


Pro 


Ser 

600 


Arg 


Arg 


Arg 


Leu 


Gly 

605 


Arg 


Leu 


Trp 


Asn 


Arg 


Leu 


Phe 


His 


Arg 


Pro 


Arg 


Ala 


Pro 


Arg 


Gly 


Gin 


lie 


Pro 


Leu 




610 








615 








620 










Leu 


Thr 


Ala 


Ala 


Arg 


Thr 


ser 


Gin 


Thr 


val 


Leu 


Gly 


Asp 


Gly 


Leu 


Leu 


625 








630 










635 








640 


Gin 


Ala 


Ala 


Pro 


Gly 


Pro 


val 


Pro 


Asp 


Pro 


Pro 


val 


pro 


Asn 


Thr 


Asp 










645 








650 










655 


Thr 


Gly 


Ser 


Pro 

660 


Arg 


Glu 


Ala 


Gly 


Asp 

665 


Gly 


Pro 


Pro 


Ser 


Gly 

670 


Ser 


Gly 


His 


Ala 


pro 


Glu 


val 


Gly 


Pro 


Ser 


val 


Pro 


Pro 


pro 


pro 


Leu 


Asn 


Leu 






675 








680 










685 








Arg 


Asp 


Pro 


Glu 


Tyr 


Arg 


pro 


Glu 


Asp 


Lys 


Glu 


Arg 


Lys 


Ala 


Cys 


val 


690 






695 








700 






ASP 


Pro 


Leu 


Glu 


Asp 


ser 


pro 


Ala 


Pro 


val 


Asp 


Thr 


Pro 


Pro 


Glu 


Pro 


705 








710 










715 










720 


Cys 


Leu 


Ala 


Gin 


Asp 


Pro 


His 


Pro 


Gin 


Thr 


Pro 


Thr 


Ala 


Ser 


Gly 


He 








725 










730 










735 




Gin 


Asp 


pro 


His 


Ser 


Ala 


Glu 


pro 


Leu 


Gly 


Val 


cys 


Arg 


Ser 


Pro 


Pro 






740 










745 




750 






Pro 


Thr 


cys 


ser 


Pro 


lie 


Leu 


Glu 


Ala 


Ser 


Asp 


ASp 


Glu 


Ala 


Leu 


Leu 






755 










760 






765 









Val Cys 
770 



< 210 > 78 
<211> 1113 



Page 232 




WO 03/106657 



PCT/US03/19260 



Nonprovisional lP-017.ST25.txt 

<212> PRT 
<213> MOUSE 



<400> 78 



Met 

1 


Gly 


Arg 


val 


ser 

5 


Phe 


ser 


val 


Arg 


val 

10 


ser 


Ser 


val 


Arg 


Arg 

15 


Ala 


Arg 


Cys 


Ser 


Cys 

20 


Pro 


Gly 


Arg 


cys 


IV 


Leu 


ser 


Cys 


Arg 


val 

30 


Pro 


Pro 


Thr 


Thr 


Ala 


Leu 


Arg 


Ala 


Leu 


Asn 


Gly 


Leu 


Gly 


cys 


Ala 


Gly 


Val 


Pro 






35 










40 




45 






Gly 


Glu 


Thr 


Ala 


Gly 


Gly 


Ala 


val 


Gly 


Pro 


Gly 


pro 


Leu 


Gly 


Thr 


Arg 




50 










55 






60 






Gly 

65 


Phe 


Leu 


Ser 


Gly 


Ser 

70 


Lys 


Phe 


Gin 


Ala 


pro 

75 


Gly 


Ser 


Trp 


Lys 


Asp 

80 


cys 


Phe 


Gly 


Ala 


Pro 


Pro 


Ala 


pro 


Asp 


val 


Leu 


Arg 


Ala 


Asp 


Arg 


Ser 










85 








90 






95 




val 


Gly 


Glu 


Gly 


cys 


Pro 


Gin 


Lys 


Leu 


val 


Thr 


Ala 


Asn 


Leu 


Leu 


Arg 








100 






105 










110 




phe 


Leu 


Leu 


Leu 


Val 


Leu 


He 


Pro 


Cys 


lie 


cys 


Ala 


Leu 


He 


val 


Leu 






115 










120 






125 








Leu 


Ala 

130 


lie 


Leu 


Leu 


Ser 


Phe 

135 


Val 


Gly 


Thr 


Leu 


Lys 

140 


Arg 


val 


Tyr 


Phe 


Lys 


Ser 


Asn 


Asp 


Ser 


Glu 


Pro 


Leu 


Val 


Thr 


Asp 


Gly 


Glu 


Ala 


Arg 


Val 


145 








150 










155 






160 


pro 


Gly 


Val 


lie 


Pro 


Val 


Asn 


Thr 


Val 


Tyr 


Tyr 


Glu 


Asn 


Thr 


Gly 


Ala 










165 










170 








175 




Pro 


Ser 


Leu 


pro 


Pro 


Ser 


Gin 


Ser 


Thr 


Pro 


Ala 


Trp 


Thr 


Pro 


Arg 


Ala 








180 










185 








190 




Pro 


Ser 


Pro 


Glu 


Asp 


Gin 


Ser 


His 


Arg 


Asn 


Thr 


ser 


Thr 


cys 


Met 


Asn 






195 










200 








205 






He 


Thr 


His 


Ser 


Gin 


cys 


Gin 


lie 


Leu 


Pro 


Tyr 


His 


ser 


Thr 


Leu 


Ala 




210 








215 








220 










Pro 


Leu 


Leu 


pro 


lie 


val 


Lys 


Asn 


Met 


Asp 


Met 


Glu 


Lys 


Phe 


Leu 


Lys 


225 










230 






235 








240 


Phe 


Phe 


Thr 


Tyr 


Leu 


His 


Arg 


Leu 


Ser 


cys 


Tyr 


Gin 


His 


lie 


Leu 


Leu 










245 








250 








255 
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Phe 


Gly 


Cys 


ser 

260 


Leu 


Ala 


Phe 


Pro 


Glu 

265 


Cys 


Val 


Val 


Asp 


Gly 

270 


ASp 


Asp 


Arg 


His 


Gly 


Leu 


Leu 


Pro 


cys 


Arg 


Ser 


Phe 


cys 


Glu 


Ala 


Ala 


Lys 


Glu 




275 








280 








285 








Gly 


Cys 


Glu 


ser 


val 


Leu 


Gly 


Met 


Val 


Asn 


Ser 


ser 


Trp 


Pro 


Asp 


ser 


290 










295 










300 






Leu 


Arg 


Cys 


Ser 


Gin 


Phe 


Arg 


ASp 


His 


Thr 


Glu 


Thr 


Asn 


Ser 


ser 


val 


305 






310 






315 










320 


Arg 


Lys 


Ser 


Cys 


Phe 

325 


Ser 


Leu 


Gin 


Gin 


Glu 

330 


His 


Gly 


Lys 


Gin 


ser 

335 


Leu 


cys 


Gly 


Gly 


Gly 

340 


GlU 


ser 


phe 


Leu 


Cys 

345 


Thr 


ser 


Gly 


Leu 


Cys 

350 


Val 


Pro 


Lys 


Lys 


Leu 


Gin 


cys 


Asn 


Gly 


Tyr 


Asn 


Asp 


cys 


Asp 


Asp 


Trp 


Ser 


Asp 






355 








360 










365 








Glu 


Ala 


Hi s 


cys 


Asn 


cys 


Ser 


Lys 


Asp 


Leu 


Phe 


His 


cys 


Gly 


Thr 


Gly 




370 






375 






380 






Lys 


cys 


Leu 


His 


Tyr 


ser 


Leu 


Leu 


Cys 


Asp 


Gly 


Tyr 


Asp 


Asp 


Cys 


Gly 


385 










390 








395 










400 


Asp 


Pro 


Ser 


Asp 


Glu 


Gin 


Asn 


cys 


Asp 


Cys 


Asn 


Leu 


Thr 


Lys 


Glu 


His 






405 






410 








415 




Arg 


Cys 


Gly 


Asp 

420 


Gly 


Arg 


Cys 


lie 


Ala 

425 


Ala 


Glu 


Trp 


val 


Cys 

430 


Asp 


Gly 


Asp 


His 


Asp 

435 


cys 


Val 


Asp 


Lys 


Ser 

440 


Asp 


Glu 


val 


Asn 


Cys 

445 


Ser 


Cys 


His 


Ser 


Gin 


Gly 


Leu 


Val 


Glu 


Cys 


Thr 


Ser 


Gly 


Gin 


Cys 


lie 


Pro 


Ser 


Thr 




450 








455 








460 










Phe 


Gin 


Cys 


Asp 


Gly 


Asp 


Glu 


Asp 


Cys 


Lys 


Asp 


Gly 


Ser 


Asp 


Glu 


Glu 


465 








470 






475 








480 


Asn 


Cys 


Ser 


ASp 


Ser 


Gin 


Thr 


Pro 


Cys 


Pro 


Glu 


Gly 


Glu 


Gin 


Gly 


Cys 








485 










490 










495 


Phe 


Gly 


Ser 


ser 

500 


Cys 


val 


Glu 


ser 


Cys 

505 


Ala 


Gly 


ser 


ser 


Leu 

510 


Cys 


Asp 


Ser 


Asp 


Ser 


Ser 


Leu 


Ser 


Asn 


cys 


ser 


Gin 


Cys 


Glu 


pro 


lie 


Thr 


Leu 




515 










520 








525 
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Glu 


Leu 


Cys 


Met 


Asn 


Leu 


Leu 


Tyr 


Asn 


His 


Thr 


His 


Tyr 


Pro 


Asn 


Tyr 




530 








535 








540 






Leu 


Gly 


His 


Arg 


Thr 


Gin 


Lys 


Glu 


Ala 


Ser 


lie 


ser 


Trp 


Glu 


Ser 


Ser 


545 






550 








555 








560 


Leu 


Phe 


Pro 


Ala 


Leu 


val 


Gin 


Thr 


Asn 


cys 


Tyr 


Lys 


Tyr 


Leu 


Met 


Phe 










565 










570 




575 




Phe 


Ala 


cys 


Thr 

580 


lie 


Leu 


Val 


pro 


Lys 

585 


Cys 


Asp 


val 


Asn 


Thr 

590 


Gly 


Gin 


Arg 


He 


pro 


Pro 


cys 


Arg 


Leu 


Leu 


Cys 


GlU 


His 


ser 


Lys 


Glu 


Arg 


cys 






595 








600 








605 








Glu 


Ser 

610 


val 


Leu 


Gly 


lie 


val 

615 


Gly 


Leu 


Gin 


Trp 


Pro 

620 


Glu 


Asp 


Thr 


Asp 


cys 


Asn 


Gin 


Phe 


Pro 


Glu 


Glu 


Ser 


Ser 


Asp 


Asn 


Gin 


Thr 


Cys 


Leu 


Leu 


625 










630 








635 








640 


Pro 


Asn 


Glu 


Asp 


Val 


Glu 


Glu 


Cys 


Ser 


Pro 


Ser 


His 


Phe 


Lys 


cys 


Arg 








645 








650 








655 


Ser 


Gly 


Arg 


Cys 

660 


Val 


Leu 


Gly 


ser 


Arg 

665 


Arg 


Cys 


Asp 


Gly 


Gin 

670 


Ala 


Asp 


cys 


Asp 


67? 


Asp 


Ser 


Asp 


Glu 


Glu 

680 


Asn 


Cys 


Gly 


cys 


Lys 

685 


Glu 


Arg 


Ala 


Leu 


Trp 


Glu 


Cys 


Pro 


Phe 


Asn 


Lys 


Gin 


Cys 


Leu 


Lys 


His 


Thr 


Leu 


lie 




690 








695 






700 




, 






cys 


Asp 


Gly 


Phe 


Pro 


Asp 


cys 


Pro 


Asp 


Ser 


Met 


Asp 


Glu 


Lys 


Asn 


cys 


705 










710 








715 








720 


Ser 


Phe 


Cys 


Gin 


Asp 


Asn 


Glu 


Leu 


Glu 


cys 


Ala 


Asn 


His 


Glu 


Cys 


val 










725 










730 










735 




Pro 


Arg 


Asp 


Leu 

740 


Trp 


cys 


Asp 


Gly 


Trp 

745 


val 


Asp 


cys 


ser 


ASp 

750 


ser 


ser 


Asp 


Glu 


Trp 

755 


Gly 


cys 


val 


Thr 


Leu 

760 


Ser 


Lys 


Asn 


Gly 


Asn 

765 


ser 


ser 


ser 


Leu 


Leu 


Thr 


val 


His 


Lys 


Ser 


Ala 


Lys 


GlU 


His 


His 


Val 


cys 


Ala 


Asp 




770 








775 








780 






cly 


Trp 


Arg 


Glu 


Thr 


Leu 


Ser 


Gin 


Leu 


Ala 


cys 


Lys 


Gin 


Met 


Gly 


Leu 


785 








790 










795 






800 
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Gly Glu Pro ser val Thr Lys ueu He Pro Gly Gin Glu Gly Gin Gin 
805 810 815 



rrp Leu Arg Leu Tyr pro Asn Trp Glu Asn Leu Asn Gly Ser Thr Leu 
820 825 830 



Gin Glu Leu Leu val Tyr Arg His ser cys pro ser Arg Ser Glu lie 
835 840 845 



Ser Leu Leu cys Ser Lys Gin Asp Cys Gly Arg Arg Pro Ala Ala Arg 
850 855 860 



Met Asn Lys Arg lie Leu Gly Gly Arg Thr ser Arg Pro Gly Arg Trp 
865 870 875 880 



Pro Trp Gin Cys Ser Leu Gin Ser Glu Pro ser Gly His lie Cys Gly 
885 890 895 



Cys Val Leu lie Ala Lys Lys Trp Val Leu Thr val Ala His Cys Phe 
900 905 910 



Glu Gly Arg Glu Asp Ala Asp Val Trp Lys Val Val Phe Gly lie Asn 
915 920 925 



Asn Leu Asp His Pro Ser Gly Phe Met Gin Thr Arg Phe Val Lys Thr 
930 935 940 



lie Leu Leu His Pro Arg Tyr Ser Arg Ala Val Val Asp Tyr Asp lie 
945 950 955 960 



ser val val 6lu Leu ser Asp Asp lie Asn Glu Thr ser Tyr val Arg 
965 970 975 



Pro Val Cys Leu Pro ser Pro Glu Glu Tyr Leu Glu pro Asp Thr Tyr 
980 985 990 



cys Tyr lie Thr Gly Trp Gly His Met Gly Asn Lys Met Pro Phe Lys 
995 1000 1005 



Leu 


Gin 


Glu 


Gly 


Glu 


Val 


Arg 


He 


lie 


Pro 


Leu 


Glu 


Gin 


Cys 


Gin 




1010 








1015 










1020 






ser 


jyr 


Phe 


Asp 


Met 


Lys 


Thr 


He 


Thr 


Asn 


Arg 


Met 


lie 


cys 


Ala 




1025 






1030 








1035 






Gly 


Tyr 

1040 


Glu 


ser 


Gly 


Thr 


val 

1045 


ASp 


ser 


cys 


Met 


Gly 

1050 


Asp 


ser 


Gly 


Gly 


Pro 


Leu 


val 


cys 


Glu 


Arg 


Pro 


Gly 


Gly 


Gin 


Trp 


Thr 


Leu 


Phe 




1055 










1060 






1065 
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Gly Leu Thr Ser Trp Gly Ser val cys Phe Ser Lys val Leu Gly 
1070 1075 1080 



pro Gly Val Tyr ser Asn Val ser Tyr Phe val Gly Trp lie Glu 
1085 1090 1095 



Arg Gin lie Tyr lie Gin Thr Phe Leu Gin Lys Lys ser Gin Gly 
1100 1105 1110 



<210> 79 

<211> 859 

<212> PRT 

<213> HOMO SAPIENS 



<400> 79 



Met 


Asn 


ser 


Phe 


Leu 


lie 


Phe 


Ala 


Arg 


Arg 


lie 


Asp 


lie 


Arg 


Met 


val 


1 








5 








10 










15 




Ser 


Leu 


Asp 


He 


Pro 


Tyr 


Phe 


Ala 


Asp 


Val 


Val 


Val 


Pro 


He 


Asn 


He 






20 








25 










30 






Thr 


Met 


Lys 


Asn 


Thr 


lie 


Ala 


lie 


Gly 


Val 


Asp 


Pro 


Gin 


Glu 


Gly 


Lys 






35 










40 








45 








val 


Tyr 


Trp 


ser 


Asp 


ser 


Thr 


Leu 


His 


Arg 


lie 


Ser 


Arg 


Ala 


Asn 


Leu 




50 






55 










60 










Asp 


Gly 


Ser 


Gin 


His 


GlU 


ASp 


lie 


He 


Thr 


Thr 


Gly 


Leu 


Gin 


Thr 


Thr 


65 








70 








75 










80 


ASp 


Gly 


Leu 


Ala 


val 

85 


ASP 


Ala 


lie 


Gly 


Arg 

90 


Lys 


val 


Tyr 


Trp 


Thr 

95 


Asp 


Thr 


Gly 


Thr 


Asn 


Arg 


lie 


Gl U 


Val 


Gly 


Asn 


Leu 


Asp 


Gly 


Ser 


Met 


Arg 






100 








105 










110 






Lys 


Val 


Leu 


Val 


Trp 


Gin 


Asn 


Leu 


ASp 


ser 


pro 


Arg 


Ala 


He 


val 


Leu 




115 








120 








125 








Tyr 


His 

130 


Glu 


Met 


Gly 


Phe 


Met 

135 


Tyr 


Trp 


Thr 


Asp 


Trp 

140 


Gly 


Glu 


Asn 


Ala 


Lys 


Leu 


Glu 


Arg 


Ser 


Gly 


Met 


Asp 


Gly 


Ser 


Asp 


Arg 


Ala 


Val 


Leu 


lie 


145 








150 










155 










160 


Asn 


Asn 


Asn 


Leu 


Gly 

165 


Trp 


Pro 


Asn 


Gly 


Leu 

170 


Thr 


Val 


Asp 


Lys 


Ala 

175 


Ser 


ser 


Gin 


Leu 


Leu 


Trp 


Ala 


Asp 


Ala 


His 


Thr 


Glu 


Arg 


He 


Glu 


Ala 


Ala 






180 








185 








190 
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ASP 


Leu 


Asn 


Gly 


Ala 


Asn 


Arg 


His 


Thr 


Leu 


Val 


Ser 


Pro 


Val 


Gin 


His 




195 






200 










205 








Pro 


Tyr 

210 


Gly 


Leu 


Thr 


Leu 


Leu 

215 


Asp 


Ser 


Tyr 


lie 


Tyr 

220 


Trp 


Thr 


Asp 


Trp 


Gin 


Thr 


Arg 


ser 


lie 


His 


Arg 


Ala 


Asp 


Lys 


Gly 


Thr 


Gly 


ser 


Asn 


val 


225 








230 




235 










240 


He 


Leu 


Val 


Arg 


Ser 


Asn 


Leu 


pro 


Gly 


Leu 


Met 


Asp 


Met 


Gin 


Ala 


val 








245 








250 








255 




ASP 


Arg 


Ala 


Gin 

260 


Pro 


Leu 


Gly 


Phe 


Asn 

265 


Lys 


cys 


Gly 


ser 


Arg 

270 


Asn 


Gly 


Gly 


Cys 


Ser 


His 


Leu 


Cys 


Leu 


Pro 


Arg 


Pro 


Ser 


Gly 


Phe 


Ser 


Cys 


Ala 


275 








280 








285 






cys 


Pro 


Thr 


Gly 


lie 


Gin 


Leu 


Lys 


Gly 


Asp 


Gly 


Lys 


Thr 


cys 


Asp 


pro 


290 








295 






300 






ser 


Pro 


Glu 


Thr 


Tyr 


Leu 


Leu 


phe 


Ser 


Ser 


Arg 


Gly 


Ser 


He 


Arg 


Arg 


305 








310 










315 






320 


lie 


Ser 


Leu 


Asp 


Thr 


ser 


Asp 


His 


Thr 


Asp 


Val 


His 


Val 


Pro 


Val 


Pro 








325 








330 










335 




Gill 


Leu 


Asn 


Asn 


Val 


He 


Ser 


Leu 


Asp 


Tyr 


Asp 


Ser 


Val 


Asp 


Gly 


Lys 








340 










345 






350 




val 


Tyr 


Tyr 

355 


Thr 


Asp 


Val 


Phe 


Leu 

360 


Asp 


Val 


lie 


Arg 


Arg 

365 


Ala 


Asp 


Leu 


Asn 


Gly 


Ser 


Asn 


Met 


Glu 


Thr 


val 


lie 


Gly 


Arg 


Gly 


Leu 


Lys 


Thr 


Thr 




370 










375 






380 








Asp 


Gly 


Leu 


Ala 


Val 


Asp 


Trp 


Val 


Ala 


Arg 


Asn 


Leu 


Tyr 


Trp 


Thr 


Asp 


385 










390 








395 






400 


Thr 


Gly 


Arg 


Asn 


Thr 


lie 


Glu 


Ala 


Ser 


Arg 


Leu 


Asp 


Gly 


Ser 


Cys 


Arg 






405 










410 






415 


Lys 


val 


Leu 


lie 


Asn 


Asn 


ser 


Leu 


Asp 


Glu 


Pro 


Arg 


Ala 


lie 


Ala 


val 






420 










425 








430 






Phe 


Pro 


Arg 


Lys 


Gly 


Tyr 


Leu 


Phe 


Trp 


Thr 


Asp 


Trp 


Gly 


His 


lie 


Ala 






435 








440 










445 








Lys 


lie 


Glu 


Arg 


Ala 


Asn 


Leu 


Asp 


Gly 


Ser 


Glu 


Arg 


tys 


val 


Leu 


lie 




450 








455 










460 
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Thr 


Asn 


Thr 


Asp 


Leu 


Gly 


Trp 


Pro 


Asn 


Gly 


Leu 


Thr 


Leu 


Asp 


Tyr 


Asp 


465 






470 








475 










480 


Arg 


Arg 


He 


Tyr 


Trp 


Val 


Asp 


Ala 


His 


Leu 


ASP 


Arg 


lie 


Glu 


ser 


Ala 




485 








490 










495 




Asp 


Leu 


Asn 


Gly 


Lys 


Leu 


Arg 


Gin 


Val 


Leu 


val 


ser 


His 


val 


Ser 


His 






500 






505 










510 






Pro 


Phe 


Ala 

515 


Leu 


Thr 


Gin 


Gin 


Asp 

520 


Arg 


Trp 


He 


Tyr 


Trp 

525 


Thr 


Asp 


Trp 


Gin 


Thr 

530 


Lys 


ser 


lie 


Gin 


Arg 

535 


Val 


Asp 


Lys 


Tyr 


ser 

540 


Gly 


Arg 


Asn 


Lys 


Glu 


Thr 


val 


Leu 


Ala 


Asn 


val 


Glu 


Gly 


Leu 


Met 


Asp 


lie 


He 


Val 


Val 


545 










550 








555 








560 


ser 


Pro 


Gin 


Arg 


Gin 


Thr 


Gly 


Thr 


Asn 


Ala 


cys 


Gly 


val 


Asn 


Asn 


Gly 








565 








570 






575 




Gly 


cys 


Thr 


His 


Leu 


Cys 


Phe 


Ala 


Arg 


Ala 


ser 


Asp 


Phe 


Val 


Cys 


Ala 




580 








585 








590 




cys 


Pro 


Asp 

595 


GlU 


pro 


Asp 


Ser 


Arg 

60S 


Pro 


cys 


Ser 


Leu 


val 

605 


Pro 


Gly 


Leu 


val 


Pro 


pro 


Ala 


Pro 


Arg 


Ala 


Thr 


Gly 


Met 


Ser 


GlU 


Lys 


Ser 


Pro 


Val 




610 








615 








620 








Leu 


pro 


Asn 


Thr 


Pro 


pro 


Thr 


Thr 


Leu 


Tyr 


Ser 


Ser 


Thr 


Thr 


Arg 


Thr 


625 










630 








635 








640 


Arg 


Thr 


Ser 


Leu 


Glu 


Glu 


val 


Glu 


Gly 


Arg 


cys 


Ser 


Glu 


Arg 


Asp 


Ala 








645 








650 






655 




Arg 


Leu 


Gly 


Leu 


Cys 


Ala 


Arg 


Ser 


Asn 


Asp 


Ala 


Val 


pro 


Ala 


Ala 


Pro 




660 






665 










670 






Gly 


Glu 


Gly 

675 


Leu 


His 


He 


Ser 


Tyr 
6 80 


Ala 


lie 


Gly 


Gly 


Leu 

685 


Leu 


Ser 


lie 


Leu 


Leu 


He 


Leu 


val 


Val 


He 


Ala 


Ala 


Leu 


Met 


Leu 


Tyr 


Arg 


His 


Lys 




690 










695 










700 




Lys 


Ser 


Lys 


Phe 


Thr 


Asp 


Pro 


Gly 


Met 


Gly 


Asn 


Leu 


Thr 


Tyr 


Ser 


Asn 


705 








710 






715 








7 20 


Pro 


Ser 


Tyr 


Arg 


Thr 


Ser 


Thr 


Gin 


Glu 


val 


Lys 


He 


GlU 


Ala 


lie 


Pro 






725 










730 








735 
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Lys Pro Ala Met Tyr Asn Gin Leu cys Tyr Lys Lys Glu Gly Gly Pro 
740 745 750 



Asp His Asn Tyr Thr Lys Glu Lys He Lys lie val Glu Gly lie cys 
755 760 765 



Leu Leu ser Gly Asp Asp Ala Glu Trp Asp Asp Leu Lys Gin Leu Arg 
770 775 780 



Ser ser Arg Gly Gly Leu Leu Arg Asp His val cys Met Lys Thr Asp 
785 790 795 800 



Thr Val Ser lie Gin Ala Ser Ser Gly ser Leu Asp Asp Thr Glu Thr 
805 810 815 



Glu Gin Leu Leu Gin Glu Glu Gin Ser Glu cys ser ser Val His Thr 
820 825 830 



Ala Ala Thr Pro Glu Arg Arg Gly Ser Leu pro Asp Thr Gly Trp Lys 
835 840 845 



His Glu Arg Lys Leu ser ser Glu Ser Gin val 
850 855 



<210> 80 
<211> 1614 

<212> PRT 
<213> MOUSE 

<400> 80 

Met Glu Thr Ala Pro Thr Arg Ala Pro Pro pro Pro pro Pro Pro Leu 
15 10 15 



Leu Leu Leu val Leu Tyr cys ser Leu val pro Ala Ala Ala Ser pro 
20 25 30 



Leu Leu Leu Phe Ala Asn Arg Arg Asp val Arg Leu val Asp Ala Gly 
35 40 45 



Gly val Lys Leu Glu ser Thr lie val Ala ser Gly Leu Glu Asp Ala 
50 55 60 



Ala Ala val Asp Phe Gin phe Ser Lys Gly Ala val Tyr Trp Thr Asp 
65 70 75 80 



val Ser Glu Glu Ala lie Lys Gin Thr Tyr Leu Asn Gin Thr Gly Ala 
85 90 95 



Ala Ala Gin Asn lie Val lie Ser Gly Leu Val Ser pro Asp Gly Leu 
100 105 110 



Ala Cys Asp Trp Val Gly Lys Lys Leu Tyr Trp Thr Asp Ser Glu Thr 
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115 120 125 



Asn 


Arg 

130 


He 


Glu 


Val 


Ala 


Asn 

135 


Leu 


Asn 


Gly 


Thr 


ser 

140 


Arg 


Lys 


Val 


Leu 


Phe 


Trp 


Gin 


Asp 


Leu 


Asp 


Gin 


pro 


Arg 


Ala 


lie 


Ala 


Leu 


ASp 


pro 


Ala 


145 






150 








155 








160 


His 


Gly 


Tyr 


Met 


Tyr 

165 


Trp 


Thr 


Asp 


Trp 


Gly 

170 


Glu 


Ala 


Pro 


Arg 


lie 

175 


Glu 


Arg 


Ala 


Gly 


Met 


Asp 


Gly 


Ser 


Thr 


Arg 


Lys 


lie 


lie 


val 


Asp 


Ser 


Asp 






180 








185 








190 






lie 


Tyr 


Trp 


Pro 


Asn 


Gly 


Leu 


Thr 


lie 


Asp 


Leu 


Glu 


Glu 


Gin 


Lys 


Leu 




195 








200 








205 






Tyr 


Trp 

210 


Ala 


Asp 


Ala 


Lys 


Leu 

215 


Ser 


Phe 


lie 


His 


Arg 

220 


Ala 


Asn 


Leu 


Asp 


Gly 


ser 


Phe 


Arg 


Gin 


Lys 


val 


val 


Glu 


Gly 


Ser 


Leu 


Thr 


Hi s 


Pro 


Phe 


225 








230 








235 










240 


Ala 


Leu 


Thr 


Leu 


Ser 


Gly 


Asp 


Thr 


Leu 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gin 


Thr 










245 






250 




255 




Arg 


Ser 


lie 


His 

260 


Ala 


Cys 


Asn 


Lys 


Trp 

265 


Thr 


Gly 


Glu 


Gin 


Arg 

270 


Lys 


Glu 


lie 


Leu 


Ser 


Ala 


Leu 


Tyr 


Ser 


Pro 


Met 


Asp 


He 


Gin 


val 


Leu 


Ser 


Gin 






275 








280 








285 








Gill 


Arg 


Gin 


Pro 


Pro 


Phe 


His 


Thr 


Pro 


Cys 


Glu 


Glu 


ASp 


Asn 


Gly 


Gly 




290 










295 








300 




cys 


Ser 


His 


Leu 


Cys 


Leu 


Leu 


Ser 


Pro 


Arg 


Glu 


Pro 


Phe 


Tyr 


Ser 


cys 


305 








310 








315 








320 


Ala 


Cys 


Pro 


Thr 


Gly 


Val 


Gin 


Leu 


Gin 


Asp 


Asn 


Gly 


Lys 


Thr 


Cys 


Lys 










325 










330 








335 


Thr 


Gly 


Ala 


Glu 

340 


Glu 


Val 


Leu 


Leu 


Leu 

345 


Ala 


Arg 


Arg 


Thr 


ASp 

350 


Leu 


Arg 


Arg 


lie 


Ser 


Leu 


Asp 


Thr 


pro 


Asp 


Phe 


Thr 


Asp 


lie 


val 


Leu 


Gin 


val 






355 








360 








365 








Gly 


Asp 

370 


lie 


Arg 


His 


Ala 


lie 

375 


Ala 


lie 


Asp 


Tyr 


Asp 

380 


pro 


Leu 


Glu 


Gly 


Tyr 


Val 


Tyr 


Trp 


Thr 


Asp 


ASp 


Glu 


val 


Arg 


Ala 


lie 


Arg 


Arg 


Ala 


Tyr 
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385 390 395 400 



Leu Asp Gly ser Gly Ala Gin Thr Leu val Asn Thr Glu lie Asn Asp 
405 410 415 



Pro Asp Gly lie Ala val Asp Trp val Ala Arg Asn Leu Tyr Trp Thr 
420 425 430 



Asp Thr Gly Thr Asp Arg lie Glu Val Thr Arg Leu Asn Gly Thr Ser 
435 440 445 



Arg Lys lie Leu val ser Glu Asp Leu Asp Glu Pro Arg Ala lie Val 
450 455 460 



Leu His Pro Val Met Gly Leu Met Tyr Trp Thr Asp Trp Gly Glu Asn 
465 470 475 480 



Pro Lys lie Glu Cys Ala Asn Leu Asp Gly Arg Asp Arg His val Leu 
485 490 495 



val Asn Thr Ser Leu Gly Trp pro Asn Gly Leu Ala Leu Asp Leu Gin 
500 505 510 



Glu Gly Lys Leu Tyr Trp Gly Asp Ala Lys Thr Asp Lys lie Glu Val 
515 520 525 



lie Asn lie Asp Gly Thr Lys Arg Lys Thr Leu Leu Glu Asp Lys Leu 
530 535 540 



pro His lie Phe Gly Phe Thr Leu Leu Gly Asp Phe lie Tyr Trp Thr 
545 550 555 560 



Asp Trp Gin Arg Arg ser lie Glu Arg Val His Lys val Lys Ala Ser 
565 570 575 



Arg Asp Val lie lie Asp Gin Leu Pro Asp Leu Met Gly Leu Lys Ala 
580 585 590 



val Asn val Ala Lys val val Gly Thr Asn pro cys Ala Asp Gly Asn 
595 600 605 



Gly Gly cys ser His Leu Cys Phe Phe Thr pro Arg Ala Thr Lys Cys 
610 615 620 



Gly cys Pro lie Gly Leu Glu Leu Leu Ser Asp Met Lys Thr Cys lie 
625 630 635 640 



lie Pro Glu Ala Phe Leu val Phe Thr ser Arg Ala Thr lie His Arg 
645 650 655 



lie Ser Leu Glu Thr Asn Asn Asn Asp Val Ala lie Pro Leu Thr Gly 
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660 665 670 



val Lys Glu Ala ser Ala Leu Asp Phe Asp val ser Asn Asn His lie 
675 680 685 



Tyr Trp Thr Asp val Ser Leu Lys Thr lie ser Arg Ala Phe Met Asn 
690 695 7 00 



Gly ser Ser val Glu His val lie Glu Phe Gly Leu Asp Tyr pro Glu 
705 710 715 720 



Gly Met Ala val Asp Trp Met Gly Lys Asn Leu Tyr Trp Ala Asp Thr 
725 730 735 



Gly Thr Asn Arg lie Glu Val Ala Arg Leu Asp Gly Gin Phe Arg Gin 
740 745 750 



Val Leu val Trp Arg Asp Leu Asp Asn Pro Arg Ser Leu Ala Leu Asp 
755 760 765 



Pro Thr Lys Gly Tyr lie Tyr Trp Thr Glu Trp Gly Gly Lys Pro Arg 
770 775 780 



lie val Arg Ala Phe Met Asp Gly Thr Asn Cys Met Thr Leu Val Asp 
785 790 795 800 



Lys Val Gly Arg Ala Asn Asp Leu Thr lie Asp Tyr Ala Asp Gin Arg 
80S 810 815 



Leu Tyr Trp Thr Asp Leu Asp Thr Asn Met He Glu ser Ser Asn Met 
820 825 830 



Leu Gly Gin Glu Arg Met val lie Ala Asp Asp Leu pro Tyr Pro Phe 
835 840 845 



Gly Leu Thr Gin Tyr ser Asp Tyr lie Tyr Trp Thr Asp Trp Asn Leu 
850 855 860 



His ser lie Glu Arg Ala Asp Lys Thr Ser Gly Arg Asn Arg Thr Leu 
865 870 875 880 



lie Gin Gly His Leu Asp Phe val Met Asp lie Leu val Phe His Ser 
885 890 895 



Ser Arg Gin Asp Gly Leu Asn Asp cys val His ser Asn Gly Gin Cys 
900 905 910 



Gly Gin Leu cys Leu Ala lie pro Gly Gly His Arg cys Gly cys Ala 
915 920 925 



Ser His Tyr Thr Leu Asp Pro Ser Ser Arg Asn cys ser Pro Pro Ser 
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Thr Phe Leu Leu Phe ser Gin Lys Phe Ala lie ser Arg Met lie Pro 
945 950 955 960 



Asp Asp Gin Leu ser Pro Asp Leu val Leu pro Leu His Gly Leu Arg 
965 970 975 



Asn Val Lys Ala lie Asn Tyr Asp Pro Leu Asp Lys Phe lie Tyr Trp 
980 985 990 



val Asp Gly Arg Gin Asn lie Lys Arg Ala Lys Asp Asp Gly Thr Gin 
995 1000 1005 



Pro ser Met Leu Thr Ser Pro Ser Gin Ser Leu Ser Pro Asp Arg 
1010 1015 1020 



Gin Pro His Asp Leu Ser lie Asp lie Tyr Ser Arg Thr Leu Phe 
1025 1030 1035 



Trp Thr cys Glu Ala Thr Asn Thr lie Asn Val His Arg Leu Asp 
1040 1045 1050 



Gly Asp Ala Met Gly val Val Leu Arg Gly Asp Arg Asp Lys Pro 
1055 1060 1065 



Arg Ala lie Ala Val Asn Ala Glu Arg Gly Tyr Met Tyr Phe Thr 
1070 1075 1080 



Asn Met Gin Asp His Ala Ala Lys lie Glu Arg Ala Ser Leu Asp 
1085 1090 1095 



Gly Thr Glu Arg Glu val Leu Phe Thr Thr Gly Leu lie Arg Pro 
1100 1105 1110 



val Ala Leu Val Val Asp Asn Ala Leu Gly Lys Leu Phe Trp Val 
1115 1120 1125 



Asp Ala Asp Leu Lys Arg lie Glu Ser Cys Asp Leu ser Gly Ala 
1130 1135 1140 



Asn Arg Leu Thr Leu Glu Asp Ala Asn lie val Gin pro val Gly 
1145 1150 1155 



Leu Thr val Leu Gly Arg His Leu Tyr Trp ile Asp Arg Gin Gin 
1160 1165 1170 



Gin Met lie Glu Arg val Glu Lys Thr Thr Gly Asp Lys Arq Thr 
1175 1180 1185 



Arg Val Gin Gly Arg val Thr His Leu Thr Gly lie His Ala val 
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1190 1195 1200 



Glu Glu val Ser Leu Glu Glu Phe ser Ala His pro Cys Ala Arg 
1205 1210 1215 



Asp Asn Gly Gly cys ser His lie cys lie Ala Lys Gly Asp Gly 
1220 1225 1230 



Thr pro Arg Cys ser cys Pro val His Leu val Leu Leu Gin Asn 
1235 1240 1245 



Leu Leu Thr cys Gly Glu Pro Pro Thr Cys Ser Pro Asp Gin Phe 
1250 1255 1260 



Ala cys Thr Thr Gly Glu lie Asp cys lie Pro Gly Ala Trp Arg 
1265 1270 1275 



cys Asp Gly Phe Pro Glu Cys Ala Asp Gin Ser Asp Glu Glu Gly 
1280 1285 1290 



cys Pro Val Cys Ser Ala Ser Gin Phe Pro Cys Ala Arg Gly Gin 
1295 1300 1305 



cys Val Asp Leu Arg Leu Arg cys Asp Gly Glu Ala Asp Cys Gin 
1310 1315 1320 



Asp Arg Ser Asp Glu Ala Asn cys Asp Ala Val Cys Leu Pro Asn 
1325 1330 1335 



Gin Phe Arg cys Thr ser Gly Gin cys Val Leu lie Lys Gin Gin 
1340 1345 1350 



Cys Asp Ser Phe Pro Asp Cys Ala Asp Gly Ser Asp Glu Leu Met 
1355 1360 1365 



Cys Glu lie Asn Lys pro Pro ser Asp Asp lie Pro Ala His Ser 
1370 1375 1380 



Ser Ala lie Gly Pro val He Gly lie lie Leu Ser Leu Phe val 
1385 1390 1395 



Met Gly Gly val Tyr Phe Val cys Gin Arg val Met cys Gin Arg 
1400 1405 1410 



Tyr Thr Gly Ala ser Gly Pro Phe Pro His Glu Tyr val Gly Gly 
1415 1420 1425 



Ala pro His val pro Leu Asn Phe lie Ala Pro Gly Gly ser Gin 
1430 1435 1440 ; 



His Gly Pro Phe Pro Gly lie Pro cys Ser Lys Ser Val Met Ser 
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1445 1450 1455 



Ser Met 


Ser Leu 


val 


Gly 


Gly 


Arg 


Gly 


Ser val 


pro 


Leu Tyr 


Asp 


1460 






1465 




1470 






Arg Asn 


His val 


Thr 


Gly 


Ala 


ser 


Ser 


Ser ser 


Ser 


ser 


Ser 


Thr 


1475 






1480 








1485 








Lys Ala 


Thr Leu 


Tyr 


Pro 


pro 


lie 


Leu 


Asn Pro 


Pro 


Pro 


Ser 


Pro 


1490 






1495 








1500 








Ala Thr 


Asp Pro 


Ser 


Leu 


Tyr 

1510 


Asn 


val 


Asp Val 


Phe 


Tyr 


Ser 


ser 


1505 










1515 






Gly lie 


pro Ala 


Thr 


Ala 


Arg 


pro 


Tyr 


Arg Pro 


Tyr 


val 


lie 


Arg 


1520 








1525 




1530 






Gly Met 


Ala Pro 


Pro 


Thr 


Thr 


Pro 


Cys 


Ser Thr 


Asp 


val 


Cys 


Asp 


1535 








1540 






1545 




Ser Asp 


Tyr ser 


lie 


ser 


Arg 


Trp 


Lys 


Ser Ser 


Lys 


Tyr Tyr 


Leu 


1550 








1555 






1560 








Asp Leu 


Asn ser 


Asp 


Ser 


Asp 


Pro 


Tyr 


Pro Pro 


Pro 


Pro Thr 


Pro 


1565 






1570 






1575 








His Ser 


Gin Tyr 


Leu 


Ser 


Ala 


Glu 


Asp 


Ser Cys 


Pro 


Pro 


Ser 


Pro 


1580 






1585 




1590 








Gly Thr 


Glu Arg 


Ser 


Tyr 


Cys 


His 


Leu 


Phe Pro 


Pro 


Pro 


Pro 


Ser 


1595 




1600 








1605 








Pro Cys 


Thr Asp 


Ser 


Ser 



















1610 



<210> 81 
<211:> 1611 
<21Z> PRT 
<213> HOMO SAPIENS 

<400> 81 

Met Glu Ala Ala Pro Pro Gly Pro Pro Trp Pro Leu Leu Leu Leu Leu 
1 5 10 15 



Leu Leu Leu Leu Ala Leu Cys Gly Cys Pro Ala Pro Ala Ala Ala Ser 
20 25 30 



Pro Leu Leu Leu Phe Ala Asn Arg Arg Asp val Arg Leu Val Asp Ala 
35 40 45 



Gly Gly val Lys Leu Glu ser Thr He Val Val ser Gly Leu Glu Asp 
50 55 60 
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Ala 


Ala 


Ala 


val 


CL 
l A 
< 


Phe 


Gin 


Phe 


Ser 


Lys 


Gly 


Ala 


Val 


Tyr 


Trp 


Thr 


65 








70 








75 








i 


80 


ASP 


val 


Ser 


Glu 


Gl U 


Ala 


lie 


Lys 


Gin 


Thr 


Tyr 


Leu 


Asn 


Gin 


Thr 


Gly 








85 








90 








95 




Ala 


Ala 


val 


Gin 


Asn 


val 


Val 


lie 


Ser 


Gly 


Leu 


val 


Ser 


Pro 


ASp 


Gly 








100 










105 








110 






Leu 


Ala 


cys 


Asp 


Trp 


Val 


Gly 


Lys 


Lys 


Leu 


Tyr 


Trp 


Thr 


Asp 


Ser 


Glu 






115 






120 








125 








Thr 


Asn 


Arg 


lie 


Glu 


Val 


Ala 


Asn 


Leu 


Asn 


Gly 


Thr 


Ser 


Arg 


Lys 


Val 




130 








135 








140 








Leu 


Phe 


Trp 


Gin 


Asp 


Leu 


ASP 


Gin 


Pro 


Arg 


Ala 


He 


Al a 


Leu 


Asp 


pro 


145 






150 






155 










160 


Ala 


His 


Gly 


Tyr 


Met 

165 


Tyr 


Trp 


Thr 


Asp 


Trp 

170 


Gly 


GlU 


Thr 


Pro 


Arg 

175 


lie 


Glu 


Arg 


Ala 


Gly 

180 


Met 


Asp 


Gly 


Ser 


Thr 

185 


Arg 


Lys 


He 


He 


val 

190 


Asp 


ser 


Asp 


lie 


Tyr 

195 


Trp 


Pro 


Asn 


Gly 


Leu 

200 


Thr 


lie 


ASp 


Leu 


GlU 

205 


Glu 


Gin 


Lys 


Leu 


Tyr 


Trp 


Ala 


Asp 


Ala 


Lys 


Leu 


Ser 


Phe 


lie 


His 


Arg 


Ala 


Asn 


Leu 




210 






215 










220 








Asp 


Gly 


Ser 


Phe 


Arg 


Gin 


Lys 


Val 


Val 


Glu 


Gly 


ser 


Leu 


Thr 


Hi s 


Pro 


225 






230 








235 










240 


Phe 


Ala 


Leu 


Thr 


Leu 


ser 


Gly 


Asp 


Thr 


Leu 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gin 










245 






250 






255 




Thr 


Arg 


Ser 


lie 

260 


His 


Ala 


Cys 


Asn 


Lys 

265 


Arg 


Thr 


Gly 


Gly 


Lys 

270 


Arg 


Lys 


Glu 


He 


Leu 


ser 


Ala 


Leu 


Tyr 


Ser 


Pro 


Met 


Asp 


lie 


Gin 


val 


Leu 


ser 






275 








280 








285 








Gin 


GlU 


Arg 


Gin 


pro 


Phe 


Phe 


His 


Thr 


Arg 


Cys 


Glu 


GlU 


Asp 


Asn 


Gly 




290 








295 






300 






Gly 


Cys 


Ser 


His 


Leu 


cys 


Leu 


Leu 


Ser 


Pro 


Ser 


Glu 


pro 


Phe 


Tyr 


Thr 


305 








310 










315 








320 


Cys 


Ala 


Cys 


pro 


Thr 


Gly 


val 


Gin 


Leu 


Gin 


Asp 


Asn 


Gly 


Arg 


Thr 


Cys 






325 








330 




335 
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Lys 


Ala 


Gly 


Ala 


Glu 


Glu 


val 


Leu 


Leu 


Leu 


Ala 


Arg 


Arg 


Thr 


Asp 


Leu 




340 










345 








350 






Arg 


Arg 


lie 


Ser 


Leu 


Asp 


Thr 


Pro 


Asp 


Phe 


Thr 


Asp 


lie 


Val 


Leu 


Gin 


355 








360 






365 








Val 


Asp 

370 


Asp 


He 


Arg 


Hi s 


Ala 

375 


lie 


Ala 


lie 


Asp 


Tyr 

380 


Asp 


Pro 


Leu 


Glu 


Gly 


Tyr 


val 


Tyr 


Trp 


Thr 


Asp 


Asp 


Glu 


Val 


Arg 


Ala 


lie 


Arg 


Arg 


Ala 


385 






390 








395 










400 


Tyr 


Leu 


Asp 


Gly 


Ser 

405 


Gly 


Ala 


Gin 


Thr 


Leu 

410 


Val 


Asn 


Thr 


Glu 


lie 

415 


Asn 


ASP 


Pro 


Asp 


Gly 

420 


He 


Ala 


Val 


Asp 


Trp 

425 


val 


Ala 


Arg 


Asn 


Leu 

430 


Tyr 


Trp 


Thr 


Asp 


Thr 

435 


Gly 


Thr 


Asp 


Arg 


He 

440 


GlU 


val 


Thr 


Arg 


Leu 

445 


Asn 


Gly 


Thr 


Ser 


Arg 


Lys 


lie 


Leu 


val 


Ser 


Glu 


Asp 


Leu 


Asp 


Glu 


Pro 


Arg 


Ala 


lie 




450 








455 






460 








Ala 


Leu 


His 


Pro 


Val 


Met 


Gly 


Leu 


Met 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gly 


Glu 


465 










470 






475 




480 


Asn 


Pro 


Lys 


lie 


GlU 


cys 


Ala 


Asn 


Leu 


Asp 


Gly 


Gin 


GlU 


Arg 


Arg 


Val 








485 








490 






495 




Leu 


val 


Asn 


Ala 


Ser 


Leu 


Gly 


Trp 


Pro 


Asn 


Gly 


Leu 


Ala 


Leu 


Asp 


Leu 








500 






505 








510 




Gin 


Glu 


Gly 


Lys 


Leu 


Tyr 


Trp 


Gly 


Asp 


Ala 


Lys 


Thr 


Asp 


Lys 


He 


Glu 






515 




520 






525 






Val 


He 


Asn 


val 


Asp 


Gly 


Thr 


Lys 


Arg 


Arg 


Thr 


Leu 


Leu 


Glu 


Asp 


Lys 




530 










535 






540 






Leu 


Pro 


His 


He 


Phe 


Gly 


Phe 


Thr 


Leu 


Leu 


Gly 


Asp 


Phe 


He 


Tyr 


Trp 


545 










550 










555 






560 


Thr 


Asp 


Trp 


Gin 


Arg 

565 


Arg 


Ser 


lie 


Glu 


Arg 

570 


Val 


His 


Lys 


Val 


Lys 

575 


Ala 


Ser 


Arg 


Asp 


val 


lie 


lie 


Asp 


Gin 


Leu 


pro 


Asp 


Leu 


Met 


Gly 


Leu 


Lys 








580 










585 








590 




Ala 


Val 


Asn 


val 


Ala 


Lys 


Val 


val 


Gly 


Thr 


Asn 


Pro 


cys 


Ala 


Asp 


Arg 






595 










600 










605 
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Asn 


Gly 


Gly 


Cys 


Ser 


His 


Leu 


Cys 


Phe 


Phe 


Thr 


Pro 


His 


Ala 


Thr 


Arg 




610 






615 








620 










cys 


Gly 


Cys 


Pro 


lie 


Gly 


Leu 


Glu 


Leu 


Leu 


5er 


Asp 


Met 


Lys 


Thr 


Cys 


625 






630 










635 






640 


lie 


Val 


Pro 


Glu 


Ala 


Phe 


Leu 


Val 


Phe 


Thr 


Ser 


Arg 


Ala 


Ala 


He 


His 










645 










650 








655 




Arg 


lie 


Ser 


Leu 


Glu 


Thr 


Asn 


Asn 


Asn 


Asp 


Val 


Ala 


He 


Pro 


Leu 


Thr 








660 










665 








670 






Gly 


val 


Lys 


Glu 


Ala 


Ser 


Ala 


Leu 


Asp 


Phe 


Asp 


Val 


Ser 


Asn 


Asn 


His 






675 










680 






685 








lie 


Tyr 

690 


Trp 


Thr 


Asp 


val 


ser 

695 


Leu 


Lys 


Thr 


lie 


ser 

700 


Arg 


Ala 


phe 


Met 


Asn 


Gly 


Ser 


Ser 


val 


Gl u 


His 


val 


Val 


Glu 


phe 


Gly 


Leu 


Asp 


Tyr 


Pro 


705 








710 










715 




720 


GlU 


Gly 


Met 


Ala 


val 

725 


ASP 


Trp 


Met 


Gly 


8J. 


ash 


Leu 


Tyr 


Trp 


Ala 

735 


Asp 


Thr 


Gly 


Thr 


Asn 

740 


Arg 


He 


Glu 


val 


Ala 

745 


Arg 


Leu 


Asp 


Gly 


Gin 

750 


Phe 


Arg 


Gin 


val 


Leu 

755 


val 


Trp 


Arg 


Asp 


Leu 

760 


Asp 


Asn 


pro 


Arg 


ser 

765 


Leu 


Ala 


Leu 


Asp 


Pro 

770 


Thr 


Lys 


Gly 


Tyr 


lie 

775 


Tyr 


Trp 


Thr 


Glu 


Trp 

780 


Gly 


Gly 


Lys 


Pro 


Arg 


lie 


Val 


Arg 


Ala 


Phe 


Met 


Asp 


Gly 


Thr 


Asn 


cys 


Met 


Thr 


Leu 


val 


785 








790 






795 








800 


Asp 


Lys 


val 


Gly 


Arg 

805 


Ala 


Asn 


Asp 


Leu 


Thr 

810 


He 


Asp 


Tyr 


Ala 


Asp 

815 


Gin 


Arg 


Leu 


Tyr 


Trp 

820 


Thr 


Asp 


Leu 


Asp 


Thr 

825 


Asn 


Met 


He 


GlU 


ser 

830 


Ser 


Asn 


Met 


Leu 


Gly 


Gin 


Glu 


Arg 


Val 


val 


lie 


Ala 


Asp 


Asp 


Leu 


Pro 


His 


Pro 






835 








840 






845 








Phe 


Gly 


Leu 


Thr 


Gin 


Tyr 


Ser 


Asp 


Tyr 


He 


Tyr 


Trp 


Thr 


Asp 


Trp 


Asn 




850 










855 








860 






Leu 


His 


Ser 


He 


Glu 


Arg 


Ala 


Asp 


Lys 


Thr 


Ser 


Gly 


Arg 


Asn 


Arg 


Thr 


865 










870 








875 




880 
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Leu lie Gin Gly His Leu Asp Phe Val Met Asp lie Leu Val Phe His 
885 890 895 



ser ser Arg Gin Asp Gly Leu Asn Asp cys Met His Asn Asn Gly Gin 
900 905 910 



cys Gly Gin Leu Cys Leu Ala lie Pro Gly Gly His Arg Cys Gly Cys 
915 920 925 



Ala ser His Tyr Thr Leu Asp Pro Ser Ser Arg Asn Cys ser Pro Pro 
930 935 940 



Thr Thr Phe Leu Leu Phe Ser Gin Lys Ser Ala lie Ser Arg Met lie 
945 950 955 960 



Pro Asp Asp Gin His Ser Pro Asp Leu lie Leu pro Leu His Gly Leu 
965 970 975 



Arg Asn val Lys Ala lie Asp Tyr Asp Pro Leu Asp Lys Phe lie Tyr 
980 985 990 



Trp val Asp Gly Arg Gin Asn lie Lys Arg Ala Lys Asp Asp Gly Thr 
995 1000 1005 



Gin Pro Phe val Leu Thr ser Leu ser Gin Gly Gin Asn Pro Asp 
1010 1015 1020 



Arg Gin Pro His Asp Leu Ser lie Asp lie Tyr Ser Arg Thr Leu 
1025 1030 1035 



Phe Trp Thr cys Glu Ala Thr Asn Thr lie Asn val His Arg Leu 
1040 1045 1050 



Ser Gly Glu Ala Met Gly Val val Leu Arg Gly Asp Arg Asp Lys 
1055 1060 1065 



Pro Arg Ala lie Val Val Asn Ala Glu Arg Gly Tyr Leu Tyr Phe 
1070 1075 1080 



Thr Asn Met Gin Asp Arg Ala Ala Lys lie Glu Arg Ala Ala Leu 
1085 1090 1095 



Asp Gly Thr Glu Arg Glu Val Leu Phe Thr Thr Gly Leu lie Arg 
1100 1105 1110 



Pro Val Ala Leu Val Val Asp Asn Thr Leu Gly Lys Leu Phe Trp 
1115 1120 1125 



Val Asp Ala Asp Leu Lys Arg lie Glu Ser Cys Asp Leu ser Gly 
1130 1135 1140 
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Ala 


Asn 


Arg 


Leu 


Thr 


Leu 




1145 








Gly 


Leu 


Thr 


lie 


Leu 


Gly 




1160 








Gin 


Gin 


Met 


He 


Glu 


Arg 




1175 








Thr 


Arg 

1190 


lie 


Gin 


Gly 


Arg 


Val 


Glu 


Glu 


Val 


ser 


Leu 




1205 










Arg 


Asp 


Asn 


Gly 


Gly 


cys 




1220 








Gly 


Thr 


Pro 


Arg 


Cys 


ser 


1235 








Asn 


Leu 

1250 


Leu 


Thr 


cys 


Gly 


Phe 


Ala 


Cys 


Ala 


Thr 


Gly 




1265 






Arg 


Cys 

1280 


Asp 


Gly 


phe 


Pro 


Gly 


Cys 

1295 


Pro 


val 


cys 


ser 


Gin 


Cys 


Val 


Asp 


Leu 


Arg 




1310 






Gin 


Asp 


Arg 


Ser 


Asp 


Glu 




1325 






Asn 


Gin 


Phe 


Arg 


Cys 


Ala 




1340 






Gin 


Cys 


Asp 


Ser 


Phe 


pro 




1355 








Met 


Cys 

1370 


Glu 


lie 


Thr 


Lys 


Ser 


Ser 


Ala 


lie 


Gly 


pro 



1385 



Glu 


Asp 


Ala Asn 


lie val 


1150 






1155 


Lys 


His 


Leu Tyr 


Trp lie 


1165 






1170 


val 


GlU 


Lys Thr 


Thr Gly 


1180 






1185 


Val 


Ala 


His Leu 


Thr Gly 


1195 






1200 


Glu 


Glu 


Phe ser 


Ala His 


1210 






1215 


Ser 


His 


lie cys 


lie Ala 


1225 






1230 


Cys 


Pro 


val His 


Leu val 


1240 






1245 


Glu 


pro 


Pro Thr 


cys Ser 


1255 






1260 


Glu 


lie 


Asp Cys 


lie Pro 


1270 






1275 


Glu 


cys 


Asp Asp 


Gin Ser 


1285 






1290 


Ala 


Ala 


Gin Phe 


Pro Cys 


1300 






1305 


Leu 


Arg 


cys Asp 


Gly Glu 


1315 






1320 


Ala 


Asp 


Cys Asp 


Ala He 


1330 






1335 


Ser 


Gly 


Gl n Cys 


Val Leu 


1345 






1350 


Asp 


Cys 


lie Asp 


Gly Ser 


1360 






1365 


Pro 


Pro 


Ser Asp 


Asp Ser 


1375 






1380 


Val 


lie 


Gly lie 


lie Leu 


1390 






1395 



PCT/DS03/19260 
Leu 

Asp Arg Gin 
Asp Lys Arg 
lie His Ala 
Pro Cys Ala 
Lys Gly Asp 
Leu Leu Gin 
Pro Asp Gin 
Gly Ala Trp 
Asp Glu Glu 
Ala Arg Gly 
Ala Asp cys 
Cys Leu Pro 
lie Lys Gin 
Asp Glu Leu 
pro Ala His 
ser Leu Phe 
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Gin Pro 
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val 


Met 

1400 


Gly 


Gly 


val 


Tyr 


Phe 

1405 


val 


cys 


Gin 


Arg 


Val 

1410 


Val 


cys 


Gin 


Arg 


Tyr 

1415 


Ala 


Gly 


Ala 


Asn 


Gly 

1420 


Pro 


Phe 


Pro 


His 


Glu 

1425 


Tyr 


Val 


Ser 


Gly Thr 
1430 


Pro 


His 


val 


Pro 


Leu 

1435 


Asn 


Phe 


He 


Ala 


pro 

1440 


Gly 


Gly ser 


Gl n 


His 

1445 


Gly 


Pro 


Phe 


Thr 


Gly 

1450 


lie 


Ala 


cys 


Gly 


Lys 

1455 


Ser 


Met 


Met 


Ser 


Ser 

1460 


Val 


Ser 


Leu 


Met 


Gly 

1465 


Gly 


Arg 


Gly 


Gly 


val 

1470 


Pro 


Leu Tyr 


Asp Arg 
1475 


Asn 


His 


val 


Thr 


Gly 

1480 


Ala 


Ser 


ser 


Ser 


Ser 

1485 


Ser 


Ser 


Ser 


Thr 


Lys 

1490 


Ala 


Thr 


Leu 


Tyr 


Pro 

1495 


Pro 


lie 


Leu 


Asn 


Pro 

1500 


Pro 


Pro 


Ser 


pro 


Ala 

1505 


Thr 


Asp 


Pro 


Ser 


Leu 

1510 


Tyr 


Asn 


Met 


Asp 


Met 

1515 


Phe 


Tyr Ser 


ser 


Asn 

1520 


He 


Pro 


Ala 


Thr 


Arg 

1525 


Pro 


Tyr 


He 


lie 


Arg 

1530 


Gly 


Met Ala 


Pro 


Pro 

1535 


Thr 


Thr 


Pro 


Cys 


Ser 

1540 


Thr 


Asp 


Vai 


cys 


Asp 

1545 


Ser 


Asp Tyr 


Ser 


Ala 

1550 


Ser 


Arg 


Trp 


Lys 


Ala 

1555 


Ser 


Lys 


Tyr 


Tyr 


Leu 

1560 


Asp 


Leu 


Asn 


Ser Asp 
1565 


Ser 


Asp 


Pro 


Tyr 


Pro 

1570 


Pro 


Pro 


Pro 


Thr 


Pro 

1575 


His 


Ser 


Gin 


Tyr 


Leu 

1580 


Ser 


Ala 


Glu 


Asp 


Ser 

1585 


Cys 


Pro 


Pro 


ser 


Pro 

1590 


Ala 


Thr 


Glu 


Arg 


Ser 

1595 


Tyr 


Phe 


His 


Leu 


Phe 

1600 


pro 


Pro 


Pro 


Pro 


ser 

1605 


pro 


Cys Thr 



Asp Ser Ser 
1610 



<210> 82 
<211> 1615 

<212> PRT 
<213> HOMO SAPIENS 



<400> 82 
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Met 


Glu 


Ala 


Ala 


Pro 


Pro 


Gly 


pro 


Pro 


Trp 


pro 


Leu 


Leu 


Leu 


Leu 


Leu 


1 








5 








10 










15 




Leu 


Leu 


Leu 


Leu 


Ala 


Leu 


cys 


Gly 


Cys 


Pro 


Ala 


pro 


Ala 


Ala 


Ala 


Ser 








20 






2$ 










30 






Pro 


Leu 


Leu 


Leu 


Phe 


Ala 


Asn 


Arg 


Arg 


Asp 


Val 


Arg 


Leu 


Val 


ASp 


Ala 






35 










40 






45 








Gly 


Gly 


val 


Lys 


Leu 


Glu 


Ser 


Thr 


lie 


val 


Val 


ser 


Gly 


Leu 


Glu 


Asp 


50 








55 










60 








Ala 


Ala 


Ala 


val 


Asp 


Phe 


Gin 


Phe 


Ser 


Lys 


Gly 


Ala 


val 


Tyr 


Trp 


Thr 


65 








70 








75 










80 


Asp 


val 


Ser 


Glu 


Glu 


Ala 


lie 


Lys 


Gin 


Thr 


Tyr 


Leu 


Asn 


Gin 


Thr 


Gly 








85 








90 








95 


Ala 


Ala 


Val 


Gin 


Asn 


val 


val 


lie 


Ser 


Gly 


Leu 


val 


Ser 


Pro 


Asp 


Gly 








100 










105 








110 


Leu 


Ala 


Cys 

115 


Asp 


Trp 


Val 


Gly 


Lys 

120 


Lys 


Leu 


Tyr 


Trp 


Thr 

125 


Asp 


Ser 


Glu 


Thr 


Asn 


Arg 


lie 


Glu 


Val 


Ala 


Asn 


Leu 


Asn 


Gly 


Thr 


Ser 


Arg 


Lys 


val 




130 








135 








140 






Leu 


Phe 


Trp 


Gin 


Asp 


Leu 


Asp 


Gin 


Pro 


Arg 


Ala 


lie 


Ala 


Leu 


Asp 


pro 


145 






150 






155 








160 


Ala 


His 


Gly 


Tyr 


Met 

165 


Tyr 


Trp 


Thr 


Asp 


Trp 

170 


Gly 


Glu 


Thr 


Pro 


Arg 

175 


He 


Glu 


Arg 


Ala 


Gly 


Met 


Asp 


Gly 


Ser 


Thr 


Arg 


Lys 


lie 


lie 


val 


Asp 


ser 






180 






185 






190 




Asp 


lie 


Tyr 


Trp 


Pro 


Asn 


Gly 


Leu 


Thr 


lie 


Asp 


Leu 


Glu 


Glu 


Gin 


Lys 






195 






200 








205 






Leu 


Tyr 


Trp 


Ala 


Asp 


Ala 


Lys 


Leu 


ser 


Phe 


lie 


His 


Arg 


Aia 


Asn 


Leu 




210 










215 










220 








Asp 


Gly 


Ser 


Phe 


Arg 


Gin 


Lys 


val 


val 


Glu 


Gly 


ser 


Leu 


Thr 


His 


pro 


225 






230 








235 










240 


Phe 


Ala 


Leu 


Thr 


Leu 


Ser 


Gly 


ASp 


Thr 


Leu 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gin 










245 






250 




255 




Thr 


Arg 


Ser 


lie 


His 


Ala 


cys 


Asn 


Lys 


Arg 


Thr 


Gly 


Gly 


Lys 


Arg 


Lys 








260 










265 










270 
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Glu 


lie 


Leu 


Ser 


Ala 


Leu 


Tyr 


Ser 


Pro 


Met 


Asp 


He 


Gin 


val 


Leu 


Ser 






275 








280 








285 








Gin 


Glu 


Arg 


Gin 


pro 


Phe 


Phe 


His 


Thr 


Arg 


Cys 


Glu 


Glu 


Asp 


Asn 


Gly 




290 








295 






300 










Gly 


cys 


Ser 


His 


Leu 


cys 


Leu 


Leu 


Ser 


Pro 


Ser 


Glu 


Pro 


Phe 


Tyr 


Thr 


305 








310 










315 










320 


cys 


Ala 


cys 


pro 


Thr 


Gly 


Val 


Gin 


Leu 


Gin 


Asp 


Asn 


Gly 


Arg 


Thr 


Cys 






325 








330 










335 




Lys 


Ala 


Gly 


Ala 

340 


Glu 


Glu 


val 


Leu 


Leu 

345 


Leu 


Ala 


Arg 


Arg 


Thr 

350 


Asp 


Leu 


Arg 


Arg 


lie 

355 


Ser 


Leu 


ASp 


Thr 


Pro 

360 


Asp 


Phe 


Thr 


Asp 


lie 

365 


Val 


Leu 


Gin 


val 


Asp 

370 


ASp 


lie 


Arg 


His 


Ala 

375 


lie 


Ala 


lie 


Asp 


Tyr 

380 


Asp 


Pro 


Leu 


Glu 


Gly 


Tyr 


Val 


Tyr 


Trp 


Thr 


ASp 


ASp 


Glu 


Val 


Arg 


Ala 


lie 


Arg 


Arg 


Ala 


385 






390 








395 










400 


Tyr 


Leu 


Asp 


Gly 


Ser 


Gly 


Ala 


Gin 


Thr 


Leu 


Val 


Asn 


Thr 


Glu 


He 


Asn 




405 








410 










415 




Asp 


Pro 


Asp 


Gly 

420 


lie 


Ala 


Val 


Asp 


Trp 

425 


val 


Ala 


Arg 


Asn 


Leu 

430 


Tyr 


Trp 


Thr 


Asp 


Thr 


Gly 


Thr 


Asp 


Arg 


lie 


Glu 


Val 


Thr 


Arg 


Leu 


Asn 


Gly 


Thr 




435 




440 










445 








Ser 


Arg 


Lys 


lie 


Leu 


Val 


Ser 


Glu 


Asp 


Leu 


Asp 


Glu 


Pro 


Arg 


Ala 


lie 




450 








455 






460 










Ala 


Leu 


HlS 


Pro 


Val 


Met 


Gly 


Leu 


Met 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gly 


Glu 


465 










470 






475 




480 


Asn 


Pro 


Lys 


lie 


Glu 

485 


cys 


Ala 


Asn 


Leu 


Asp 

490 


Gly 


Gin 


Glu 


Arg 


Arg 

495 


val 


Leu 


Val 


Asn 


Ala 


Ser 


Leu 


Gly 


Trp 


pro 


Asn 


Gly 


Leu 


Ala 


Leu 


Asp 


Leu 








500 






505 








510 




Gin 


Glu 


IS 


Lys 


Leu 


Tyr 


Trp 


Gly 

520 


ASp 


Ala 


Lys 


Thr 


Asp 

525 


Lys 


lie 


Glu 


val 


lie 


Asn 


val 


Asp 


Gly 


Thr 


Lys 


Arg 


Arg 


Thr 


Leu 


Leu 


Glu 


ASp 


Lys 




530 






535 










540 
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Leu 


Pro 


His 


lie 


Phe 


Gly 


Phe 


Thr 


Leu 


Leu 


Gly 


ASp 


Phe 


lie 


Tyr 


Trp 


545 










550 










555 






560 


Thr 


Asp 


Trp 


Gin 


Arg 

565 


Arg 


Ser 


He 


Glu 


S 8 


val 


His 


Lys 


Val 


Lys 

575 


Ala 


Ser 


Arg 


Asp 


Val 

580 


lie 


lie 


Asp 


Gin 


Leu 

585 


Pro 


Asp 


Leu 


Met 


Gly 

590 


Leu 


Lys 


Ala 


Val 


Asn 

595 


val 


Ala 


Lys 


val 


val 

600 


Gly 


Thr 


Asn 


Pro 


Cys 

605 


Ala 


Asp 


Arg 


Asn 


Gly 

610 


Gly 


cys 


ser 


His 


Leu 

615 


cys 


Phe 


Phe 


Thr 


Pro 

620 


His 


Ala 


Thr 


Arg 


cys 


Gly 


Cys 


Pro 


lie 


Gly 


Leu 


Glu 


Leu 


Leu 


Ser 


Asp 


Met 


Lys 


Thr 


Cys 


625 








630 










635 






640 


lie 


Val 


Pro 


Glu 


Ala 


Phe 


Leu 


Val 


Phe 


Thr 


Ser 


Arg 


Ala 


Ala 


lie 


His 










645 










650 








655 




Arg 


He 


ser 


Leu 


Glu 


Thr 


Asn 


Asn 


Asn 


Asp 


Val 


Ala 


He 


Pro 


Leu 


Thr 






660 










665 








670 






Gly 


Val 


Lys 


Glu 


Ala 


Ser 


Ala 


Leu 


Asp 


Phe 


Asp 


val 


Ser 


Asn 


Asn 


His 




675 










680 






685 








lie 


Tyr 

690 


Trp 


Thr 


Asp 


Val 


Ser 

695 


Leu 


Lys 


Thr 


He 


ser 

700 


Arg 


Ala 


Phe 


Met 


Asn 


Gly 


Ser 


Ser 


val 


Glu 


His 


Val 


val 


Glu 


phe 


Gly 


Leu 


Asp 


Tyr 


Pro 


705 










710 










715 




720 


Glu 


Gly 


Met 


Ala 


val 

725 


Asp 


Trp 


Met 


Gly 


Lys 

730 


Asn 


Leu 


Tyr 


Trp 


Ala 

735 


Asp 


Thr 


Gly 


Thr 


Asn 


Arg 


He 


Glu 


val 


Ala 


Arg 


Leu 


Asp 


Gly 


Gin 


Phe 


Arg 








740 










745 








750 




Gin 


Val 


Leu 

755 


Val 


Trp 


Arg 


Asp 


Leu 

760 


ASp 


Asn 


Pro 


Arg 


Ser 

765 


Leu 


Ala 


Leu 


Asp 


Pro 

770 


Thr 


Lys 


Gly 


Tyr 


lie 

775 


Tyr 


Trp 


Thr 


Glu 


Trp 

780 


Gly 


Gly 


Lys 


Pro 


Arg 


lie 


val 


Arg 


Ala 


Phe 


Met 


Asp 


Gly 


Thr 


Asn 


cys 


Met 


Thr 


Leu 


val 


785 








790 








795 








800 


Asp 


Lys 


val 


Gly 


Arg 


Ala 


Asn 


Asp 


Leu 


Thr 


lie 


ASp 


Tyr 


Ala 


Asp 


Gin 








805 










810 






815 
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Arg Leu Tyr Trp Thr Asp Leu Asp Thr Asn Met lie Glu Ser ser Asn 
820 825 850 



Met Leu Gly Gin Glu Arg Val val He Ala Asp Asp Leu Pro His pro 
835 840 845 



Phe Gly Leu Thr Gin Tyr Ser Asp Tyr lie Tyr Trp Thr Asp Trp Asn 
850 855 860 



Leu His Ser lie Glu Arg Ala Asp Lys Thr ser Gly Arg Asn Arg Thr 
865 870 875 880 



Leu He Gin Gly His Leu Asp Phe val Met Asp lie Leu Val Phe His 
885 890 895 



Ser ser Arg Gin Asp Gly Leu Asn Asp Cys Met His Asn Asn Gly Gin 
900 905 910 



cys Gly Gin Leu cys Leu Ala lie Pro Gly Gly His Arg Cys Gly cys 
915 920 925 



Ala Ser His Tyr Thr Leu Asp Pro Ser Ser Arg Asn Cys Ser Pro Pro 
930 935 940 



Thr Thr phe Leu Leu Phe Ser Gin Lys Ser Ala lie Ser Arg Met lie 
945 950 955 960 



Pro Asp Asp Gin His Ser Pro Asp Leu lie Leu Pro Leu His Gly Leu 
965 970 975 



Arg Asn Val Lys Ala lie Asp Tyr Asp Pro Leu Asp Lys Phe lie Tyr 
980 985 990 



Trp Val Asp Gly Arg Gin Asn lie Lys Arg Ala Lys Asp Asp Gly Thr 
995 1000 1005 



Gin Pro Phe val Leu Thr Ser Leu ser Gin Gly Gin Asn pro Asp 
1010 1015 1020 



Arg Gin Pro His Asp Leu Ser lie Asp lie Tyr Ser Arg Thr Leu 
1025 1030 1035 



Phe Trp Thr Cys Glu Ala Thr Asn Thr lie Asn Val His Arg Leu 
1040 1045 1050 



Ser Gly Glu Ala Met Gly Val Val Leu Arg Gly Asp Arg Asp Lys 
1055 1060 1065 



Pro Arg Ala lie val val Asn Ala Glu Arg Gly Tyr Leu Tyr Phe 
1070 1075 1080 
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Thr Asn 


Met Gin 


Asp Arg Ala 


Ala Lys 


lie Glu 


Arg 


Ala 


Ala Leu 


1085 




1090 








1095 






Asp Gly 


Thr Glu 


Arg Glu Val 


Leu 


Phe 


Thr Thr 


Gly 


Leu 


lie Arg 


1100 




1105 








1110 




Pro val 


Ala Leu 


Val val Asp 


Asn Thr 


Leu Gly 


Lys 


Leu 


Phe Trp 


1115 




1120 






1125 




val Asp 
1130 


Ala Asp 


Leu Lys Arg 
1135 


lie Glu 


Ser Cys 


Asp 

1140 


Leu 


Ser Gly 


Ala Asn 


Arg Leu 


Thr Leu Glu 


Asp Ala 


Asn lie 


Val 


Gin 


Pro Leu 


1145 


1150 








1155 






Gly Leu 


Thr lie 


Leu Gly Lys 


His 


Leu 


Tyr Trp 


lie 


Asp 


Arg Gin 


1160 




1165 








1170 






Gin Gin 


Met lie 


Glu Arg Val 


Glu 


Lys 


Thr Thr 


Gly 


Asp 


Lys Arg 


1175 




1180 






1185 


Thr Arg 


He Gin 


Gly Arg Val 


Ala 


His 


Leu Thr 


Gly 


lie 


His Ala 


1190 




1195 








1200 






Val Glu 


Glu val 


ser Leu Glu 


Glu 


Phe 


Ser Ala 


His 


Pro 


cys Ala 


1205 




1210 








1215 




Arg Asp 


Asn Gly 


Gly cys Ser 


His 


lie 


cys lie 


Ala 


Lys 


Gly Asp 


1220 




1225 








1230 




Gly Thr 


Pro Arg 


cys ser Cys 


Pro Val 


His Leu 


Val 


Leu 


Leu Gin 


1235 


1240 








1245 






Asn Leu 


Leu Thr 


Cys Gly Glu 


Pro 


Pro 


Thr cys 


Ser 


pro 


Asp Gin 


1250 




1255 






1260 




Phe Ala 


Cys Ala 


Thr Gly Glu 


lie 


Asp 


Cys lie 


Pro 


Gly 


Ala Trp 


1265 




1270 




1275 


Arg Cys 


Asp Gly 


Phe Pro Glu 


cys 


Asp 


Asp Gin 


Ser 


Asp 


GlU Glu 


1280 




1285 


1290 




Gly Cys 


Pro Val 


Cys ser Ala 


Ala Gin 


Phe pro 


Cys 


Ala 


Arg Gly 


1295 




1300 








1305 




Gin Cys 
1310 


val Asp 


Leu Arg Leu 
1315 


Arg 


cys 


Asp Gly 


Glu 

1320 


Ala 


Asp Cys 


Gin Asp 


Arg ser 


Asp Glu Ala 


Asp cys 


Asp Ala 


lie 


cys 


Leu Pro 


1325 


1330 






1335 
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Asn 


Gin 

1340 


Phe 


Arg 


cys 


Ala 


Ser 

1345 


Gly 


Gin Cys 


Val 


Leu 

1350 


lie 


Lys 


Gin 


Gin 


Cys 

1355 


Asp 


Ser 


Phe 


Pro 


Asp 

1360 


cys 


He Asp 


Gly 


Ser 

1365 


Asp 


Glu 


Leu 


Met 


Cys 

1370 


GlU 


lie 


Thr 


Lys 


Pro 

1375 


pro 


Ser Asp 


Asp 


Ser 

1380 


pro 


Ala 


His 


Ser 


Ser 

1385 


Ala 


He 


Gly 


pro 


val 

1390 


He 


Gly lie 


He 


Leu 

1395 


Ser 


Leu 


Phe 


Val 


Met 

1400 


Gly 


Gly 


val 


Tyr 


Phe 

1405 


val 


Cys Gin 


Arg 


Val 

1410 


val 


Cys 


Gin 


Arg 


Tyr 

1415 


Ala 


Gly 


Ala 


Asn 


Gly 

1420 


pro 


Phe Pro 


His 


GlU 

1425 


Tyr 


Val 


Ser 


Gly 


Thr 

1430 


Pro 


His 


val 


pro 


Leu 

1435 


Asn 


Phe lie 


Ala 


Pro 

1440 


Gly 


Gly 


Ser 


Gin 


His 

1445 


Gly 


pro 


Phe 


Thr 


Gly 

1450 


He 


Ala Cys 


Gly 


Lys 

1455 


ser 


Met 


Met 


ser 


Ser 

1460 


Val 


Ser 


Leu 


Met 


Gly 

1465 


Gly 


Arg Gly 


Gly 


Val 

1470 


Pro 


Leu 


Tyr 


Asp 


Arg 

1475 


Asn 


His 


Val 


Thr 


Gly 

1480 


Ala 


Ser Ser 


Ser 


Ser 

1485 


Ser 


Ser 


Ser 


Thr 


Lys 

1490 


Ala 


Thr 


Leu 


Tyr 


Pro 

1495 


Pro 


lie Leu 


Asn 


Pro 

1500 


Pro 


Pro 


Ser 


Pro 


Ala 

1505 


Thr 


Asp 


Pro 


Ser 


Leu 

1510 


Tyr 


Asn Met 


Asp 


Met 

1515 


Phe 


Tyr 


Ser 


Ser 


Asn 

1520 


lie 


Pro 


Ala 


Thr 


Val 

1525 


Arg 


Pro Tyr 


Arg 


Pro 

1530 


Tyr 


He 


lie 


Arg 


Gly 

1535 


Met 


Ala 


Pro 


Pro 


Thr 

1540 


Thr 


Pro Cys 


Ser 


Thr 

1545 


Asp 


Val 


cys 


Asp 


Ser 

1550 


Asp 


Tyr 


Ser 


Ala 


Ser 

1555 


Arg 


Trp Lys 


Ala 


Ser 

1560 


Lys 


Tyr 


Tyr 


Leu 


Asp 

1565 


Leu 


Asn 


ser 


Asp 


Ser 

1570 


Asp 


Pro Tyr 


pro 


Pro 

1575 


Pro 


pro 


Thr 


Pro 


His 

1580 


ser 


Gin 


Tyr 


Leu 


Ser 

1585 


Ala 


Glu Asp 


Ser 


3Io 


pro 


Pro 


Ser 
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Pro Ala Thr Glu Arg Ser Tyr Phe His Leu Phe Pro Pro Pro Pro 
1595 1600 1605 



Ser Pro Cys Thr Asp Ser Ser 
1610 1615 



<210> 83 

<211> 1613 

<212> PRT 
<213> MOUSE 



<400> 83 



Met 


Gly 


Ala 


val 


Leu 


Arg 


ser 


Leu 


Leu 


Ala 


Cys 


ser 


Phe 


Cys 


Val 


Leu 


1 






5 








10 






15 




Leu 


Arg 


Ala 


Ala 


Pro 


Leu 


Leu 


Leu 


Tyr 


Ala 


Asn 


Arg 


Arg 


Asp 


Leu 


Arg 






20 










25 






30 




Leu 


val 


Asp 


Ala 


Thr 


Asn 


Gly 


Lys 


Glu 


Asn 


Ala 


Thr 


lie 


Val 


val 


Gly 






35 








40 










45 






Gly 


Leu 


Glu 


Asp 


Ala 


Ala 


Ala 


Val 


Asp 


Phe 


Val 


Phe 


Gly 


His 


Gly 


Leu 




50 








55 








60 






lie 


Tyr 


Trp 


Ser 


Asp 


Val 


Ser 


GlU 


Glu 


Ala 


lie 


Lys 


Arg 


Thr 


Glu 


Phe 


65 




70 










75 






80 


Asn 


Lys 


Ser 


Glu 


Ser 


Val 


Gin 


Asn 


Val 


Val 


Val 


ser 


Gly 


Leu 


Leu 


Ser 








85 










90 








95 




Pro 


Asp 


Gly 


Leu 

100 


Ala 


Cys 


Asp 


Trp 


Leu 

105 


Gly 


Glu 


Lys 


Leu 


Tyr 

110 


Trp 


Thr 


Asp 


Ser 


Glu 


Thr 


Asn 


Arg 


lie 


Glu 


val 


ser 


Asn 


Leu 


Asp 


Gly 


Ser 


Leu 






115 








120 










125 






Arg 


Lys 


val 


Leu 


Phe 


Trp 


Gin 


Glu 


Leu 


ASp 


Gin 


pro 


Arg 


Ala 


He 


Ala 




130 








135 








140 








Leu 


ASp 


pro 


ser 


ser 


Gly 


Phe 


Met 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gly 


Glu 


val 


145 










150 








155 




160 


Pro 


Lys 


lie 


Glu 


Arg 


Ala 


Gly 


Met 


Asp 


Gly 


ser 


Ser 


Arg 


Phe 


val 


He 










165 






170 








175 




He 


Asn 


Thr 


Glu 


lie 


Tyr 


Trp 


pro 


Asn 


Gly 


Leu 


Thr 


Leu 


Asp 


Tyr 


Gin 








180 








185 








190 




Glu 


Arg 


Lys 


Leu 


Tyr 


Trp 


Ala 


Asp 


Ala 


Lys 


Leu 


Asn 


phe 


lie 


His 


Lys 






195 










200 










205 
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IP- 
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Ser 


Asn 


Leu 


Asp 


Gly 


Thr 


Asn 


Arg 


Gin 


Ala 


Val 


val 


Lys 


Gly 


Ser 


Leu 




210 






215 








220 








Pro 


His 


Pro 


Phe 


Ala 


Leu 


Thr 


Leu 


Phe 


Glu 


Asp 


Thr 


Leu 


Tyr 


Trp 


Thr 


225 










230 










235 






240 


Asp 


Trp 


Asn 


Thr 


His 


Ser 


He 


Leu 


Ala 


Cys 


Asn 


Lys 


Tyr 


Thr 


Gly 


Glu 






245 










250 










255 




Gly 


Leu 


Arg 


Glu 


lie 


Hi s 


Ser 


Asn 


He 


Phe 


Ser 


Pro 


Met 


Asp 


lie 


His 




260 










265 










270 






Ala 


Phe 


Ser 


Gin 


Gin 


Arg 


Gin 


Pro 


Asn 


Ala 


Thr 


Asn 


Pro 


Cys 


Gly 


lie 






275 








280 










285 




Asp 


Asn 


Gly 


Gly 


cys 


Ser 


His 


Leu 


Cys 


Leu 


Met 


Ser 


Pro 


val 


Lys 


Pro 


290 




295 








300 










Phe 


Tyr 


Gin 


Cys 


Ala 


Cys 


pro 


Thr 


Gly 


Val 


Lys 


Leu 


Met 


Glu 


Asn 


Gly 


305 






310 








315 










320 


Lys 


Thr 


cys 


Lys 


Asp 

325 


Gly 


Ala 


Thr 


Glu 


Leu 

330 


Leu 


Leu 


Leu 


Ala 


Arg 

335 


Arg 


Thr 


Asp 


Leu 


Arg 


Arg 


lie 


Ser 


Leu 


Asp 


Thr 


Pro 


Asp 


Phe 


Thr 


ASp 


lie 






340 








345 








350 




Val 


Leu 


Gin 

355 


Leu 


Glu 


ASp 


lie 


Arg 

360 


His 


Ala 


lie 


Ala 


He 

365 


ASp 


Tyr 


Asp 


Pro 


Val 


Glu 


Gly 


Tyr 


He 


Tyr 


Trp 


Thr 


Asp 


Asp 


Glu 


val 


Arg 


Ala 


lie 




370 






375 






380 








Arg 


Arg 


ser 


Phe 


He 


Asp 


Gly 


ser 


Gly 


Ser 


Gin 


Phe 


Val 


val 


Thr 


Ala 


385 








390 






395 










400 


Gin 


He 


Ala 


His 


Pro 

405 


Asp 


Gly 


lie 


Ala 


val 

410 


Asp 


Trp 


val 


Ala 


Arg 

415 


Asn 


Leu 


Tyr 


Trp 


Thr 

420 


Asp 


Thr 


Gly 


Thr 


Asp 

425 


Arg 


lie 


Glu 


val 


Thr 

430 


Arg 


Leu 


Asn 


Gly 


Thr 


Met 


Arg 


Lys 


lie 


Leu 


lie 


Ser 


Glu 


Asp 


Leu 


Glu 


Glu 


Pro 




435 






440 








445 








Arg 


Ala 

450 


He 


Val 


Leu 


Asp 


pro 

455 


Met 


val 


Gly 


Tyr 


Met 

460 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gly 


Glu 


lie 


Pro 


Lys 


lie 


Glu 


Arg 


Ala 


Ala 


Leu 


Asp 


Gly 


Ser 


ASp 


465 








470 








475 






480 
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Arg val val Leu val Asn Thr Ser Leu Gly Trp Pro Asn Gly Leu Ala 
485 490 495 



Leu Asp Tyr Asp Glu Gly Thr lie Tyr Trp Gly Asp Ala Lys Thr Asp 
500 505 510 



Lys He Glu val Met Asn Thr Asp Gly Thr Gly Arg Arg val Leu val 
515 520 525 



Glu Asp Lys lie Pro His lie Phe Gly Phe Thr Leu Leu Gly Asp Tyr 
530 535 540 



val Tyr Trp Thr Asp Trp Gin Arg Arg Ser lie Glu Arg Val His Lys 
545 550 555 560 



Arg Ser Ala Glu Arg Glu val lie lie Asp Gin Leu pro Asp Leu Met 
565 570 575 



Gly Leu Lys Ala Thr ser val His Arg val lie Gly Ser Asn pro Cys 
580 585 590 



Ala Glu Asp Asn Gly Gly Cys ser His Leu cys Leu Tyr Arg pro Gin 
595 600 605 



Gly Leu Arg cys Ala Cys Pro lie Gly Phe Glu Leu lie Gly Asp Met 
610 615 620 



Lys Thr Cys lie val Pro Glu Ala Phe Leu Leu Phe Ser Arg Arg Ala 
625 630 635 640 



Asp lie Arg Arg lie Ser Leu Glu Thr Asn Asn Asn Asn Val Ala lie 
645 650 655 



Pro Leu Thr Gly Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Thr 
660 665 670 



Asp Asn Arg lie Tyr Trp Thr Asp lie Ser Leu Lys Thr lie Ser Arg 
675 680 685 



Ala Phe Met Asn Gly Ser Ala Leu Glu His Val Val Glu Phe Gly Leu 
690 695 700 



Asp Tyr Pro Glu Gly Met Ala Val Asp Trp Leu Gly Lys Asn Leu Tyr 
705 710 715 720 



Trp Ala Asp Thr Gly Thr Asn Arg lie Glu val Ser Lys Leu Asp Gly 
725 730 735 



Gin His Arg Gin val Leu val Trp Lys Asp Leu Asp ser Pro Arg Ala 
740 745 750 
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Leu Ala Leu Asp Pro Ala Glu Gly phe Met Tyr Trp Thr Glu Trp Gly 
755 760 765 



Gly Lys Pro Lys lie Asp Arg Ala Ala Met Asp Gly Ser Glu Arg Thr 
770 775 780 



Thr Leu val pro Asn Val Gly Arg Ala Asn Gly Leu Thr lie Asp Tyr 
785 790 795 800 



Ala Lys Arg Arg Leu Tyr Trp Thr Asp Leu Asp Thr Asn Leu lie Glu 
805 810 815 



Ser ser Asp Met Leu Gly Leu Asn Arg Glu val lie Ala Asp Asp Leu 
820 825 830 



pro His Pro Phe Gly Leu Thr Gin Tyr Gin Asp Tyr lie Tyr Trp Thr 
835 840 845 



Asp Trp Ser Arg Arg ser lie Glu Arg Ala Asn Lys Thr ser Gly Gin 
850 855 860 



Asn Arg Thr lie lie Gin Gly His Leu Asp Tyr Val Met Asp lie Leu 
865 870 875 880 



val Phe His ser ser Arg Gin Ala Gly Trp Asn Glu cys Ala ser Ser 
885 890 895 



Asn Gly His cys ser His Leu Cys Leu Ala val pro val Gly Gly Phe 
900 905 910 



val cys Gly Cys Pro Ala His Tyr ser Leu Asn Ala Asp Asn Arg Thr 
915 920 925 



Cys ser Ala Pro Ser Thr Phe Leu Leu Phe ser Gin Lys Ser Ala lie 
930 935 940 



Asn Arg Met Val lie Asp Glu Gin Gin Ser Pro Asp lie lie Leu Pro 
945 950 955 960 



lie His ser Leu Arg Asn Val Arg Ala lie Asp Tyr Asp Pro Leu Asp 
965 970 975 



Lys Gin Leu Tyr Trp lie Asp Ser Arg Gin Asn ser lie Arg Lys Ala 
980 985 990 



His Glu Asp Gly Gly Gin Gly Phe Asn Val val Ala Asn Ser Val Ala 
995 1000 1005 



Asn Gin Asn Leu Glu lie Gin Pro Tyr Asp Leu Ser lie Asp lie 
1010 1015 1020 
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Tyr 


Ser 


Arg, 


Tyr 


lie 


Tyr 


1025 










Asp 


val 


Thr 


Arg 


Leu 


Asp 


1040 










Gly 


Glu 


Gin 


Asp 


Arg 


Pro 


1055 








Gly 


Tyr 


Met 


Tyr 


Phe 


Thr 




1070 










Glu 


Arg 


Ala 


Ala 


Leu 


Asp 




1085 










ser 


Gly 


Leu 


ser 


Lys 


pro 




1100 








Gly 


Lys 


Leu 


Phe 


Trp 


Ala 


1115 








Ser 


Asp 


Leu 


ser 


Gly 


Ala 




1130 








He 


Leu 


Gin 


Pro 


val 


Gly 




1145 








Trp 


lie 


Asp 


Lys 


Gin 


Gin 




1160 






Gly 


Arg 


Glu 


Gly 


Arg 


Thr 




1175 










ser 


ASP 


He 


His 


Ala 


Val 




1190 










Gin 


His 


Pro 


Cys 


Ala 


Gin 




1Z05 








Leu 


Val 

1220 


Lys 


Gly 


Asp 


Gly 


Leu 


Val 


Leu 


Leu 


Gin 


Asp 




1235 








Cys 


Ser 


Pro 


Gin 


Gin 


Phe 


1250 










lie 


pro 


Val 


Ala 


Trp 


Arg 



1265 



Gly 


Arg 


Ser 


< 

$ 
i 


1045 






1050 


Arg 


Ala 


He 


Val Val Asn 


1060 






1065 


Asn 


Leu 


Gin 


Glu Arg ser 


1075 






1080 


Gly 


Thr 


Glu 


Arg Glu val 


1090 






1095 


He 


Ala 


Leu 


Ala Leu Asp 


1105 






1110 


Asp 


ser 


Asp 


Leu Arg Arg 


1120 






1125 


Asn 


Arg 


lie 


val Leu Gl u 


1135 






1140 


Leu 


Thr 


val 


Phe Glu Asn 


1150 






1155 


Gin 


Met 


He 


Glu Lys lie 


1165 






1170 


Lys 


val 


Gin 


Ala Arg lie 


1180 






1185 


Lys 


Glu 


Leu 


Asn Leu Gin 


1195 






1200 


ASp 


Asn Gly 


Gly cys Ser 


1210 






1215 


Thr 


Thr 


Arg 


Cys Ser Cys 


1225 






1230 


Glu 


Leu 


ser 


Cys Gly Glu 


1240 






1245 


Thr 


Cys 


Phe 


Thr Gly Asp 


1255 






1260 


Cys 


Asp Gly 


Phe Thr Glu 


1270 






1275 
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lie 
Val Leu Lys 
Pro Glu Lys 
pro Lys lie 
Leu Phe Phe 
Ser Lys Leu 
lie Glu Ser 
Asp Ser Asn 
Trp Leu Tyr 
Asp Met Thr 
Ala Gin Leu 
Glu Tyr Arg 
His lie cys 
Pro Met His 
Pro Pro Thr 
lie Asp Cys 
cys Glu Asp 
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His Ser Asp Glu Leu Asn cys pro Val cys ser Glu Ser Gin Phe 
1280 1285 1290 



Gin Cys Ala Ser Gly Gin cys lie Asp Gly Ala Leu Arg cys Asn 
1295 1500 1305 



Gly Asp Ala Asn cys Gin Asp Lys ser Asp Glu Lys Asn cys Glu 
1310 1315 1320 



val Leu Cys Leu lie Asp Gin Phe Arg Cys Ala Asn Gly Gin Cys 
1325 1330 1335 



val Gly Lys His Lys Lys Cys Asp His ser val Asp cys ser Asp 
1340 1345 1350 



Arg Ser Asp Glu Leu Asp cys Tyr Pro Thr Glu Glu Pro Ala Pro 
1355 1360 1365 



Gin Ala Thr Asn Thr Val Gly Ser val lie Gly val lie val Thr 
1370 1375 1380 



lie Phe val ser Gly Thr lie Tyr phe lie Cys Gin Arg Met Leu 
1385 1390 1395 



Cys Pro Arg Met Lys Gly Asp Gly Glu Thr Met Thr Asn Asp Tyr 
1400 1405 1410 



Val Val His Ser Pro Ala Ser val Pro Leu Gly Tyr Val pro His 
1415 1420 1425 



Pro ser Ser Leu ser Gly Ser Leu Pro Gly Met Ser Arg Gly Lys 
1430 1435 1440 



Ser Met lie Ser Ser Leu Ser lie Met Gly Gly Ser Ser Gly Pro 
1445 1450 1455 



Pro Tyr Asp Arg Ala His Val Thr Gly Ala Ser Ser ser ser Ser 
1460 1465 1470 



Ser ser Thr Lys Gly Thr Tyr Phe Pro Ala lie Leu Asn Pro Pro 
1475 1 480 1485 



Pro ser Pro Ala Thr Glu Arg ser His Tyr Thr Met Glu Phe Gly 
1490 1495 1500 



Tyr Ser ser Asn ser pro ser Thr His Arg ser Tyr Ser Tyr Arg 
1505 1510 1515 



Pro Tyr ser Tyr Arg His Phe Ala pro Pro Thr Thr pro cys ser 
1520 1525 1530 
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Thr Asp val cys Asp ser Asp Tyr Ala Pro Ser Arg Arg Met Thr 

1535 1540 1545 

Ser Y Ala Thr Ala Lys Gly Tyr Thr ser Asp val Asn Tyr Asp 

1550 1555 1560 

Ser Glu Pro val Pro Pro Pro pro Thr Pro Arg Ser Gin Tyr Leu 

1565 1570 1575 

Ser Ala Glu Glu Asn Tyr Glu Ser Cys Pro Pro Ser Pro Tyr Thr 

1580 1585 1590 

Glu Arg Ser Tyr Ser His His Leu Tyr Pro Pro Pro Pro Ser Pro 

1595 1600 1605 



cys Thr Asp ser Ser 
1610 



<210> 84 

<211> 1613 

<212> PRT 
<213> HOMO SAPIENS 

<400> 84 

Met Gly Ala val Leu Arg Ser Leu Leu Ala Cys Ser Phe Cys Val Leu 
l 5 in 15 



Leu Arg Ala Ala Pro Leu Leu Leu Tyr Ala Asn Arg Arg Asp Leu Arg 



25 



30 



Leu val Asp Ala Thr Asn Gly Lys Glu Asn Ala Thr He Val Val Glv 
35 An 



40 



45 



Gl V Leu Glu Asp Ala Ala Ala val Asp Phe val Phe Ser His Gly Leu 



55 



60 



lie Tyr Trp Ser Asp val ser Glu Glu Ala lie Lys Arg Thr Glu Phe 



70 



75 



80 



Asn Lys Thr Glu Ser Val Gin Asn Val Val val ser Gly Leu Leu Ser 
85 90 95 

Pro Asp Gly Leu Ala Cys Asp Trp Leu Gly Glu Lys Leu Tyr Trp Thr 
100 105 110 



Asp Ser Glu Thr Asn Arg lie Glu Val Ser Asn Leu Asp Gly Ser Leu 
115 120 125 

Ar 9 Va ^ Leu p * ie Trp G ^ n G ^ u Leu As P G ^ n pro Arg Ala lie Ala 
130 135 140 

Leu Asp Pro ser Ser Gly Phe Met Tyr Trp Thr Asp Trp Gly Glu Val 
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Thr 
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Asp 
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Glu 
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Glu 
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Trp 
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Asp 
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Phe 
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His 


Lys 






195 






200 










205 








Ser 
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Leu 


Asp 


Gly 


Thr 
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Arg 


Gin 


Ala 


Val 


Val 


Lys 


Gly 


Ser 


Leu 




210 








215 
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His 
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Phe 


Ala 


Leu 


Thr 


Leu 


Phe 


Glu 


Asp 


lie 


Leu 


Tyr 


Trp 


Thr 


225 










230 










235 










240 


ASp 


Trp 


Ser 


Thr 


His 


Ser 


lie 


Leu 


Ala 


cys 


Asn 


Lys 


Tyr 


Thr 


Gly 


Glu 






245 










250 
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Gly 
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Arg 


Glu 


rle 


His 


Ser 


Asp 


lie 


Phe 


ser 


pro 


Met 


Asp 


He 


Hi s 




260 
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pro 
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Thr 
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cys 
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Ser 
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Gly 
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310 
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320 


Lys 


Thr 


Cys 


Lys 
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Arg 
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val 


Thr 


Arg 


Leu 


















Page 266 












WO 03/106657 



PCT/US03/19260 



Nonprovisional lP-017.ST25.txt 
420 425 430 
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Gly 


Thr 
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Leu 
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Pro 
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Met 
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Met 
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He 
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ser 


Asp 
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Asp 
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Trp 
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Glu 
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Gly 
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Gly 


Arg 


Arg 
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Leu 
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Glu 


Asp 

530 
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His 
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Val 
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Arg 


Arg 


ser 
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Glu 
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His 


Lys 


545. 










550 
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560 


Arg 


Ser 
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Glu 


Arg 


Glu 


val 


He 
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Gin 
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Asp 


Leu 


Met 










565 










570 








575 




Gly 
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Lys 


Ala 
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val 


His 


Arg 


Val 


He 


Gly 


Ser 


Asn 


Pro 


Cys 






580 










585 








590 




Ala 


Glu 


Glu 
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Gly 


cys 


Ser 
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cys 
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Tyr 

605 


Arg 
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Gl n 


Gly 
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Arg 
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Ala 


cys 
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Ser 
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Arg 


Ala 
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Arg 
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He 
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val 
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He 






645 










650 
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val 
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Glu 


Ala 


Ser 


Ala 


Leu 
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Phe 


Asp 


Val 


Thr 








660 








665 
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Arg 
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Trp 


Thr 
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Ser 
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Lys 


Thr 
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Ser 


Arg 
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Glu 


Phe 


Gly 
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Gly 
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725 








730 
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Arg 
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755 


Asp 
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Trp 


Thr 
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Glu 


Trp 
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Gly 


Lys 

770 
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Lys 


lie 


Asp 


Arg 

775 
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Ala 


Met 


Asp 


Gly 

780 
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Glu 


Arg 


Thr 


Thr 


Leu 


val 


Pro 


Asn 


val 
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Arg 
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Leu 


Thr 


He 
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Tyr 
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Asp 
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Thr 


Gin 


Tyr 


Gin 
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Tyr 


Trp 


Thr 






835 








840 




845 
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Trp 
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Ser 


Arg 


Arg 


Ser 


lie 

855 


Glu 


Arg 


Ala 


Asn 


Lys 
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Thr 
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Gly 


Gin 


Asn 


Arg 


Thr 


lie 


lie 


Gin 


Gly 


His 


Leu 


Asp 


Tyr 


val 


Met 


Asp 


lie 


Leu 


865 










870 






875 








880 
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Phe 


His 


Ser 


Ser 


Arg 


Gin 


Ser 


Gly 


Trp 


Asn 


Glu 


Cys 


Ala 


Ser 


Ser 










885 








890 








895 




Asn 


Gly 


His 


Cys 


Ser 


Hi s 


Leu 


Cys 


Leu 


Ala 


val 


Pro 


val 


Gly 


Gly 


Phe 








900 










905 










910 




Val 


cys 


Gly 


cys 


Pro 


Ala 


His 


Tyr 


Ser 


Leu 


Asn 


Ala 


Asp 


Asn 


Arg 


Thr 






915 










920 










925 






cys 


Ser 


Ala 


Pro 


Thr 


Thr 


Phe 


Leu 


Leu 


Phe 


Ser 


Gin 


Lys 


Ser 


Ala 


lie 




930 










935 










940 








Asn 


Arg 


Met 


Val 


lie 


Asp 


Glu 


Gin 


Gin 


Ser 


Pro 


Asp 


lie 


He 


Leu 


Pro 


945 










950 










955 








960 



lie His Ser Leu Arg Asn Val Arg Ala lie Asp Tyr Asp pro Leu Asp 
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Lys Gin Leu Tyr Trp lie Asp ser Arg Gin Asn Met lie Arg Lys Ala 
980 985 990 



Gin Glu Asp Gly ser Gin Gly Phe Thr val val val Ser ser Val pro 
995 1000 1005 



ser Gin Asn Leu Glu lie Gin pro Tyr Asp Leu ser lie Asp lie 
1010 1015 1020 



Tyr ser Arg Tyr lie Tyr Trp Thr cys Glu Ala Thr Asn val lie 
1025 1050 1035 



Asn Val Thr Arg Leu Asp Gly Arg ser Val Gly val val Leu Lys 
1040 1045 1050 



Gly Glu Gin Asp Arg Pro Arg Ala lie Val Val Asn Pro Glu Lys 
1055 1060 1065 



Gly Tyr Met Tyr Phe Thr Asn Leu Gin Glu Arg ser Pro Lys lie 
1070 1075 1080 



Glu Arg Ala Ala Leu Asp Gly Thr Glu Arg Glu Val Leu Phe Phe 
1085 1090 1095 



Ser Gly Leu Ser Lys Pro lie Ala Leu Ala Leu Asp Ser Arg Leu 
1100 1105 1110 



Gly Lys Leu Phe Trp Ala Asp ser Asp Leu Arg Arg lie Glu ser 
1115 1120 1125 



Ser Asp Leu ser Gly Ala Asn Arg lie Val Leu Glu Asp Ser Asn 
1130 1135 1140 



lie Leu Gin Pro Val Gly Leu Thr val Phe Glu Asn Trp Leu Tyr 
1145 1150 1155 



Trp lie Asp Lys Gin Gin Gin Met lie Glu Lys lie Asp Met Thr 
1160 1165 1170 



Gly Arg Glu Gly Arg Thr Lys Val Gin Ala Arg lie Ala Gin Leu 
1175 1180 1185 



ser Asp lie His Ala val Lys Glu Leu Asn Leu Gin Glu Tyr Ara 
1190 1195 1200 



Gin His Pro cys Ala Gin Asp Asn Gly Gly cys ser His lie Cvs 
1205 1210 1215 



Leu Val Lys Gly Asp Gly Thr Thr Arg cys Ser cys Pro Met His 
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1220 1225 1230 



Leu val Leu Leu Gin Asp Glu Leu ser cys Gly Glu Pro pro Thr 
1235 1240 1245 



Cys Ser Pro Gin Gin Phe Thr Cys Phe Thr Gly Glu lie asd Cys 
1250 1255 1260 



lie Pro val Ala Trp Arg cys Asp Gly Phe Thr Glu Cys Glu Asp 
1265 1270 1275 



His Ser Asp Glu Leu Asn Cys Pro val Cys Ser Glu Ser Gin Phe 
1280 1285 1290 



Gin cys Ala ser Gly Gin cys lie Asp Gly Ala Leu Arg cys Asn 
1295 1300 1305 



Gly Ala Asn Cys Gln Asp L y s Ser Asp Glu Lys Asn Cys Glu 

1310 1315 1320 



val Leu cys Leu He Asp Gin Phe Arg cys Ala Asn Gly Gin cys 
1325 1330 1335 



11 e Lys His Lys Lys c y s Asp His Asn val Asp cys ser Asp 
1340 1345 1350 



Lys ser Asp Glu Leu Asp cys Tyr Pro Thr Glu Glu Pro Ala Pro 
1355 1360 1365 



Gin Ala Thr Asn Thr val Gly ser val He Gly Val lie val Thr 
1370 1375 1380 



I1e Val Ser 6ly Thr Val T y p p he lie cys Gin Arg Met Leu 

1385 1390 1395 



cys Pro Arg Met Lys Gly Asp Gly Glu Thr Met Thr Asn Asp Tyr 
1400 1405 1410 



Va ^ Y?!L His G ^ y Pro Ala Ser Va l Pro Leu cly Tyr val Pro His 
1415 1420 1425 



Pro Ser Leu Ser Gly Ser Leu Pro Gly Met Ser Arg Gly Lvs 

1430 1435 1440 



ser Met lie Ser Ser Leu Ser He Met Gly Gly ser ser Gly Pro 
1445 1450 1455 



Pro J y L Asp Arg Ala His Val Thr Gly Ala ser Ser ser ser Ser 
1460 1465 1470 



ser ser Thr Lys Gly Thr Tyr Phe Pro Ala lie Leu Asn pro pro 
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1475 1480 1485 



Pro 


Ser 


pro Ala Thr 


Glu 


Arg 


ser His 


Tyr 


Thr 


Met 


Glu Phe Gly 




1490 






1495 






1500 


Tyr 


Ser 


Ser Asn Ser 


Pro 


Ser 


Thr His 


Arg 


Ser Tyr 


Ser Tyr Arg 




1505 






1510 






1515 


pro Tyr 


Ser Tyr Arg 


His 


Phe 


Ala Pro 


Pro 


Thr Thr 


Pro Cys Ser 




1520 




1525 








1530 


Thr 


Asp 


val cys Asp 


Ser 


ASp 


Tyr Ala 


Pro 


Ser 


Arg 


Arg Met Thr 




1535 




1540 








1545 


ser 


Val 


Ala Thr Ala 


Lys Gly 


Tyr Thr 


Ser 


Asp 


Leu 


Asn Tyr Asp 




1550 






1555 








1560 


Ser 


Glu 


pro Val Pro 


Pro 


Pro 


pro Thr 


Pro 


Arg 


Ser 


Gin Tyr Leu 




1565 






1570 






1575 


Ser Ala 


Glu Glu Asn 


Tyr 


Glu 


ser Cys 


Pro 


Pro 


Ser 


Pro Tyr Thr 




1580 




1585 






1590 


Glu 


Arg 


Ser Tyr Ser 


His 


His 


Leu Tyr 


Pro 


Pro 


Pro 


pro ser Pro 




1595 




1600 






1605 





cys Thr Asp Ser ser 
1610 



< 210 > 85 

<211> 996 

<212> PRT 
<213> MOUSE 

<400> 85 

Met Gly Arg Pro Glu Leu Gly Ala Leu Arg Pro Leu Ala Leu Leu Leu 
15 10 15 



Leu Leu Leu Leu Gin Leu Gin His Leu ser Ala Ala Asp Pro Leu Leu 
20 25 30 



Gly Gly Gin Gly Pro Val Lys Glu Cys Glu Glu Asp Gin Phe Arg Cys 
35 40 45 



Arg Asn Glu Arg cys lie Pro Leu Val Trp Arg Cys Asp Glu Asp Asn 
50 55 60 



Asp cys ser Asp Asn ser Asp Glu Asp Asp Cys pro Lys Arg Thr cys 
65 70 75 80 



Ala Asp ser Asp Phe Thr cys Asp Asn Gly His cys lie Pro Glu Ara 
85 90 95 
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Trp Lys Cys Asp Gly Glu Glu Glu cys Pro Asp Gly ser Asp Glu Ser 
100 105 110 



Lys Ala Thr cys Ser ser Glu Glu cys pro Ala Glu Lys Leu ser Cys 
115 120 125 



Gly Pro Thr ser His Lys Cys Val pro Ala Ser Trp Arg cys Asp Gly 
130 135 140 



Glu Lys Asp Cys Glu Gly Gly Ala Asp Glu Ala Gly Cys Pro Thr Leu 
145 150 155 160 



Cys Ala Pro His Glu Phe Gin Cys ser Asn Arg Ser Cys Leu Ala ser 
165 170 175 



val Phe val cys Asp Gly Asp Asp Asp Cys Gly Asp Gly Ser Asp Glu 
180 185 190 



Arg Gly cys Ser Asp Pro Ala Cys Pro Pro Arg Glu Phe Arg cys Gly 
195 200 205 



Gly Gly Gly Thr cys lie Pro Glu Arg Trp val Cys Asp Arg Gin Phe 
210 215 220 



Asp cys Glu Asp Arg ser Asp Glu Ala Ala Glu Leu Cys Gly Arg Ala 
225 230 235 240 



Gly Gin Gly Thr Thr Ala Thr pro Ala Ala cys Ala Pro Thr Ala Gin 
245 250 255 



Phe Thr Cys Arg Ser Gly Glu cys lie His Leu Gly Trp Arg Cys Asp 
260 265 270 



Gly Asp Arg Asp Cys Lys Asp Lys Ser Asp Glu Ala Asp cys Ser Pro 
275 280 285 



Gly 29Q Cys Arg G3u Asn 295 p * 1e G ^ n Cys 63 y G ^ y Ttlr Cys Va l 



Leu Ala lie Lys Arg Cys Asn Gin Glu Arg Asp cys Pro Asp Glv ser 
305 310 315 320 



Asp Glu Ala Gly Cys Leu Gin Glu Ser Thr Cys Glu Gly Pro Arg Arg 
325 330 335 



Phe Gin Cys Lys Ser Gly Glu Cys val Asp Gly Gly Lys val cys Asp 
340 345 350 

Asp Gin Arg Asp Cys Arg Asp Trp Ser Asp Glu Pro Gin Lys val Cys 
355 360 365 
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Gly Leu Asn Glu Cys Leu His Asn Asn Gly Gly Cys ser His lie Cys 
370 375 380 



Thr Asp Leu Lys lie Gly Phe Glu cys Thr Cys Pro Ala Gly Phe Gin 
385 390 395 400 



Leu Leu Asp Gin Lys Thr Cys Gly Asp lie Asp Glu Cys Gin Asp Pro 
405 410 415 



Asp Ala Cys Ser Gin lie Cys val Asn Tyr Lys Gly Tyr Phe Lys Cys 
420 425 430 



Glu Cys His Pro Gly Tyr Glu Met Asp Thr Leu Thr Lys Asn Cys Lys 
435 440 445 



Ala Val Ala Gly Lys Ser Pro Ser Leu lie Phe Thr Asn Arq His Glu 
450 455 460 



val Arg Arg lie Asp Leu Val Lys Arg Asp Tyr ser Arg Leu lie Pro 
465 47 0 475 480 



Met Leu Lys Asn Val val Ala Leu Asp Val Glu Val Ala Thr Asn Arq 
485 490 495 



lie Tyr Trp cys Asp Leu Ser Tyr Arg Lys lie Tyr ser Ala His Met 
500 505 510 



Asp Lys Ala ser lie Pro Asp Glu Gin Val Val Leu lie Asp Glu Gin 
515 520 525 



Leu His ser pro Glu Gly Leu Ala val Asp Trp Val His Lys His lie 
' 530 535 540 



Tyr Trp Thr Asp Ser Gly Asn Lys Thr lie Ser val Ala Thr Thr Asp 
545 550 555 560 



Gly Arg Arg Arg cys Thr Leu phe Ser Arg Glu Leu ser Glu Pro Ara 
565 570 575 



Ala lie Ala Val Asp Pro Leu Arg Gly Phe Met Tyr Trp ser Asp Trp 
580 585 590 



Gly Phe Gin Ala Lys He Glu Lys Ala Gly Leu Asn Gly Ala Asp Arq 
595 600 605 . 



Gin Thr Leu val Ser Asp Asn lie Glu Trp Pro Asn Gly lie Thr Leu 
610 615 620 



Asp Leu Leu ser Gin Arg Leu Tyr Trp val Asp Ser Lys Leu His Gin 
625 630 635 640 
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Leu ser Ser He Asp Phe Asn Gly Gly Asn Arg Lys Met Leu lie Phe 
645 650 655 



ser Thr Asp Phe Leu ser His Pro phe Gly val Ala val Phe Glu Asp 
660 665 670 



Lys val Phe Trp Thr Asp Leu Glu Asn Glu Ala lie Phe ser Ala Asn 
675 680 685 



Arg Leu Asn Gly Leu Glu lie Ala lie Leu Ala Glu Asn Leu Asn Asn 
690 695 700 



Pro His Asp lie val lie Phe His Glu Leu Lys Gin Pro Lys Ala Ala 
705 710 715 720 



Asp Ala Cys Asp Leu Ser Ala Gin Pro Asn Gly Gly cys Glu Tvr Leu 
725 730 735 



Cys Leu Pro Ala Pro Gin lie Ser Ser His Ser Pro Lys Tyr Thr Cys 
740 745 750 



Ala cys Pro Asp Thr Met Trp Leu Gly Pro Asp Met Lys Arg cys Tyr 
755 760 765 



Arg Ala Pro Gin ser Thr ser Thr Thr Thr Leu Ala Ser Ala Met Thr 
770 775 780 



Arg Thr Val Pro Ala Thr Thr Arg Ala Pro Gly Thr Thr lie His Asp 
785 790 795 800 



pro Thr Tyr Gin Asn His Ser Thr Glu Thr pro ser Gin Thr Ala Ala 
805 810 815 



Ala Pro His ser val Asn Val Pro Arg Ala Pro Ser Thr Ser Pro Ser 
820 825 830 



Thr Pro ser pro Ala Thr Ser Asn His Ser Gin His Tyr Gly Asn Glu 
835 840 845 



Gly ser Gin Met Gly ser Thr val Thr Ala Ala val lie Gly Val lie 
850 855 860 . 



val Pro lie val Val lie Ala Leu Leu cys Met Ser Gly Tyr Leu lie 
865 870 875 880 



Trp Arg Asn Trp Lys Arg Lys Asn Thr Lys Ser Met Asn Phe Asp Asn 
885 890 895 



Pro Val Tyr Arg Lys Thr Thr Glu Glu Glu Glu Glu Asp Glu Leu His 
900 905 910 
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lie Gly Arg Thr Ala Gin He Gly His Val Tyr Pro Ala Ala lie Ser 
915 920 925 



Asn Tyr Asp Arg Pro Leu Trp Ala Glu Pro Cys Leu Gly Glu Thr Arg 
930 935 940 



Asp Leu Glu Asp Pro Ala Pro Ala Leu Lys Glu Leu Phe Val Leu Pro 
945 950 955 960 



Gly Glu Pro Arg Ser Gin Leu His Gin Leu Pro Lys Asn Pro Leu Ser 
965 970 975 



Glu Leu Pro val Val Lys Cys Lys Arg val Ala Leu Ser Leu Glu Asp 
980 985 990 



Asp Gly Leu Pro 
995 



< 210 > 86 

<211> 963 

<212> PRT 

<213> HOMO SAPIENS 

<400> 86 

Met Gly Leu Pro Glu Pro Gly pro Leu Arg Leu Leu Ala Leu Leu Leu 
15 10 15 



Leu Leu Leu Leu Leu Leu Leu Leu Arg Leu Gin His Leu Ala Ala Ala 
20 25 30 



Ala Ala Asp pro Leu Leu Gly Gly Gin Gly Pro Ala Lys Glu Cys Glu 
35 40 45 



Lys Asp Gin Phe Gin Cys Arg Asn Glu Arg Cys lie Pro Ser val Trp 
50 55 60 



Arg cys Asp Glu Asp Asp Asp cys Leu Asp His ser Asp Glu Asp Asp 
65 70 75 80 



cys Pro Lys Lys Thr cys Ala Asp Ser Asp Phe Thr cys Asp Asn Gly 
85 90 95 



His Cys lie His Glu Arg Trp Lys Cys Asp Gly Glu Glu Glu Cys Pro 
100 105 110 



Asp Gly ser Asp Glu ser Glu Ala Thr Cys Thr Lys Gin val cys Pro 
115 120 125 



Ala Glu Lys Leu Ser cys Gly pro Thr Ser His Lys cys val pro Ala 
130 135 140 
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Ser 


Trp 


Arg 


cys 


Asp 


Gly 


Glu 


Lys 


Asp 


cys 


Glu 


Gly 


Gly 


Ala 


Asp 


Glu 


145 








150 










155 








160 


Ala 


Gly 


Cys 


Ala 


Thr 

165 


Leu 


cys 


Ala 


pro 


His 

170 


Glu 


Phe 


Gin 


Cys 


Gly 

175 


Asn 


Arg 


Ser 


Cys 


Leu 


Ala 


Ala 


val 


Phe 


Val 


cys 


Asp 


Gly 


Asp 


Asp 


Asp 


Cys 






180 










185 








190 






Gly 


Asp 


Gly 


Ser 


Asp 


Glu 


Arg 


Gly 


Cys 


Ala 


Asp 


Pro 


Ala 


Cys 


Gly 


Pro 






195 






200 










205 








Arg 


Glu 


Phe 


Arg 


cys 


Gly 


Gly 


Asp 


Gly 


Gly 


Gly 


Ala 


Cys 


lie 


Pro 


Glu 




210 










215 










220 










Arg 


Trp 


Val 


Cys 


Asp 


Arg 


Gin 


Phe 


Asp 


cys 


Glu- 


Asp 


Arg 


Ser 


Asp 


Glu 


225 








230 










235 










240 


Ala 


Ala 


Glu 


Leu 


Cys 


Gly 


Arg 


Pro 


Gly 


Pro 


Gly 


Ala 


Thr 


Ser 


Ala 


Pro 










245 






250 








255 




Ala 


Ala 


Cys 


Ala 

260 


Thr 


Val 


Ser 


Gin 


Phe 

265 


Ala 


cys 


Arg 


Ser 


Gly 

270 


Glu 


Cys 


val 


His 


Leu 

275 


Gly 


Trp 


Arg 


cys 


Asp 

280 


Gly 


Asp 


Arg 


Asp 


cys 

285 


Lys 


ASp 


Lys 


Ser 


Asp 

290 


Glu 


Ala 


Asp 


cys 


Pro 

295 


Leu 


Gly 


Thr 


cys 


Arg 

300 


Gly 


Asp 


GlU 


Phe 


Gin 


cys 


Gly 


Asp 


Gly 


Thr 


cys 


Val 


Leu 


Ala 


lie 


Lys 


His 


Cys 


Asn 


Gin 


305 




310 










315 






320 


Glu 


Gin 


Asp 


Cys 


Pro 


Asp 


Gly 


Ser 


Asp 


Glu 


Ala 


Gly 


Cys 


Leu 


Gin 


Gly 










325 






330 








335 


Leu 


Asn 


Glu 


Cys 


Leu 


His 


Asn 


Asn 


Gly 


Gly 


cys 


Ser 


His 


lie 


cys 


Thr 








340 










345 






350 




AS p 


Leu 


Lys 

355 


lie 


Gly 


Phe 


Glu 


Cys 

360 


Thr 


Cys 


Pro 


Ala 


Gly 

365 


Phe 


Gin 


Leu 


Leu 


Asp 

370 


Gin 


Lys 


Thr 


Cys 


Gly 

375 


Asp 


lie 


Asp 


Glu 


cys 

380 


Lys 


Asp 


Pro 


Asp 


Ala 


cys 


Ser 


Gin 


He 


cys 


Val 


Asn 


Tyr 


Lys 


Gly 


Tyr 


Phe 


Lys 


cys 


Glu 


385 










390 










395 






400 


cys 


Tyr 


Pro 


Gly 


Tyr 


Glu 


Met 


Asp 


Leu 


Leu 


Thr 


Lys 


Asn 


cys 


Lys 


Ala 








405 










410 






415 
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Ala Gly Gly Lys Ser Pro Ser Leu lie Phe Thr Asn Arg Tyr Glu Val 
420 425 450 



Arg Arg lie Asp Leu val Lys Arg Asn Tyr Ser Arg Leu lie Pro Met 
435 440 445 



Leu Lys Asn val val Ala Leu Asp val Glu val Ala Thr Asn Arg He 
450 455 460 



Tyr Trp Cys Asp Leu ser Tyr Arg Lys lie Tyr Ser Ala Tyr Met Asp 
465 470 475 480 



Lys Ala Ser Asp pro Lys Glu Gin Glu val Leu lie Asp Glu Gin Leu 
485 490 495 



His Ser Pro Glu Gly Leu Ala Val Asp Trp val His Lys His lie Tyr 
500 505 510 



Trp Thr Asp Ser Gly Asn Lys Thr rle ser val Ala Thr Val Asp Gly 
515 520 525 



Gly Arg Arg Arg Thr Leu Phe Ser Arg Asn Leu Ser Glu Pro Arg Ala 
530 555 540 



lie Ala Val Asp Pro Leu Arg Gly phe Met Tyr Trp Ser Asp Trp Gly 
545 550 555 560 



Asp Gin Ala Lys lie Glu Lys Ser Gly Leu Asn Gly val Asp Arg Gin 
565 570 575 



Thr Leu Val Ser Asp Asn He Glu Trp Pro Asn Gly lie Thr Leu Asp 
580 585 590 



Leu Leu Ser Gin Arg Leu Tyr Trp Val Asp Ser Lys Leu His Gin Leu 
595 600 605 



Ser ser lie Asp Phe Ser Gly Gly Asn Arg Lys Thr Leu lie Ser Ser 
610 615 620 



Thr Asp Phe Leu Ser His Pro Phe Gly lie Ala Val Phe Glu Asp Lys 
625 630 635 640 



val phe Trp Thr Asp Leu Glu Asn Glu Ala He Phe ser Ala Asn Arg 
645 650 655 



Leu Asn Gly Leu Glu He Ser lie Leu Ala Glu Asn Leu Asn Asn Pro 
660 665 670 



His Asp lie Val lie Phe His Glu Leu Lys Gin Pro Arg Ala Pro Asp 
675 680 685 



Page 277 




WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 

Ala cys Glu Leu ser val Gin pro Asn Gly Gly Cys Glu Tyr Leu Cys 
690 695 700 



Leu Pro Ala pro Gin lie Ser Ser His ser pro Lys Tyr Thr cys Ala 
705 710 715 720 



Cys pro Asp Thr Met Trp Leu Gly pro Asp Met Lys Arg cys Tyr Ara 
725 730 735 



Ala pro Gin Ser Thr Ser Thr Thr Thr Leu Ala Ser Thr Met Thr Ara 
740 745 750 



Thr val Pro Ala T hr Thr Arg Ala pro Gly Thr Thr val His Arg Ser 
755 760 765 



Thr Tyr Gin Asn His Ser Thr Glu Thr pro ser Leu Thr Ala Ala val 
770 775 780 



Pro ser Ser Val ser Val Pro Arg Ala Pro ser Tie Ser Pro ser Thr 
785 790 795 800 



Leu Ser Pro Ala Thr Ser Asn His Ser Gin His Tyr Ala Asn Glu Asp 
805 810 815 



Ser Lys Met Gly Ser Thr Val Thr Ala Ala Val lie Gly lie He Val 
820 825 830 



Pro lie val Val He Ala Leu Leu Cys Met Ser Gly Tyr Leu lie Trp 
835 840 845 



Arg Asn Trp Lys Arg Lys Asn Thr Lys Ser Met Asn Phe Asp Asn Pro 
850 855 860 



val Tyr Arg Lys Thr Thr Glu Glu Glu Asp Glu Asp Glu Leu His lie 
865 870 875 880 



Gly Arg Thr Ala Gin lie Gly His Val Tyr pro Ala Ala lie Ser Ser 
885 890 895 



Phe Asp Arg pro Leu Trp Ala Glu Pro Cys Leu Gly Glu Thr Ara Glu 
900 905 910 



Pro Glu Asp pro Ala Pro Ala Leu Lys Glu Leu Phe val Leu Pro Glv 
915 920 925 



Glu Pro Arg ser Gin Leu His Gin Leu Pro Lys Asn Pro Leu Ser Glu 
930 935 940 



Leu Pro Val val Lys Ser Lys Arg val Ala Leu ser Leu Glu Asp Asp 
94 5 . 950 955 960 
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Gly Leu Pro 



<210> 87 

<211> 713 

<212> PRT 
<213> MOUSE 

<400> 87 

Met Leu Ser Ala Leu Pro Leu Leu Phe Leu Leu Leu Gly Gly Ala Leu 
15 10 15 



Ala Arg Pro Asp Arg lie Thr Phe Pro Arg Ser Ala Cys Glu Ala Pro 
20 25 30 



Pro Ala Val Leu Ser Glu Val Gin Gly Thr Leu Gin Arg Pro Leu Glv 
35 40 45 



Arg Asp Ser Arg Ser ser Pro Ala Asn Cys Thr Trp val lie Leu Gly 
50 55 60 



ser Lys Asp Gin Thr Val Thr Val Arg Phe Gin Lys Leu His Leu Ala 
65 70 75 80 



Cys Gly Ser Glu His Leu lie Leu His Ser Pro Leu Gin Pro Pro lie 
85 90 95 



ser Leu Cys Glu Ala pro Ser Gly Pro Leu Gin Leu Pro Gly Gly Asn 
100 105 110 



Val Thr lie Thr Tyr Ser Tyr Ala Gly Ala Arg Ala Pro Met Gly Gin 
115 120 125 



Gly Phe Leu Leu Thr Tyr ser Gin Asp Trp Leu Leu cys Leu Gin Glu 
130 135 140 



Glu Phe Gin cys Leu Asn His Arg Cys He Pro Ala Ala Gin Arg Cys 
145 150 155 160 



Asp Gly lie Asp Ala cys Gly Asp Gly Ser Asp Glu Ala Gly Cys Ser 
165 170 175 



Ser Asp Pro phe Pro Asn Leu Asn Pro Ala Pro Ala Pro Thr Leu Ala 
180 185 190 



Cys ASn Leu Thr Leu Glu Asp phe Tyr Gly val Phe Ser ser Pro Gly 
195 200 205 



Tyr Ser His Leu Ala Ser val Ser His Pro Gin ser cys Leu Trp Leu 
210 215 220 



Page 279 






wo 


» 03/106657 
























PCT/US03/19260 














Nonprovisional 


IP- 


•017. 


ST25 


l.txt 




Leu 


Asp 


Pro 


His 


Asp 


Gly 


Arg 


Arg 


Leu 


Ala 


val 


Arg 


Phe 


Thr 


Ala 


Leu 


225 






230 






235 








240 


Asp 


Leu 


ser 


Tyr 


Gly 

245 


Asp 


Ala 


Val 


His 


val 

250 


Tyr 


Asp 


Gly 


Ala 


Gly 

255 


Pro 


Pro 


Glu 


Thr 


Pro 


Arg 


Leu 


Leu 


Arg 


Ser 


Leu 


Thr 


Hi s 


Phe 


Ser 


Asn 


Gly 








260 






265 










270 




Lys 


Ala 


Val 

275 


Thr 


Val 


Glu 


Thr 


Leu 

280 


Ser 


Gly 


Gin 


Ala 


val 

285 


val 


Ser 


Tyr 


His 


Thr 


val 


Ala 


Trp 


Ser 


ser 


Gly 


Arg 


Gly 


Phe 


Asn 


Ala 


Thr 


Tyr 


His 




290 








295 




300 










Val 


Arg 


Gly 


Tyr 


Cys 


Leu 


Pro 


Trp 


Asp 


Arg 


Pro 


Cys 


Gly 


Leu 


Gly 


Ser 


305 










310 








315 










320 


Gly 


Leu 


Gly 


Ala 


Ser 


Glu 


Asn 


Leu 


Gly 


Glu 


Arg 


Cys 


Tyr 


ser 


Glu 


Ala 










325 








330 




335 




Gin 


Arg 


Cys 


Asp 

340 


Gly 


Ser 


Trp 


Asp 


cys 

345 


Ala 


Asp 


Gly 


Thr 


Asp 

350 


Glu 


Glu 


Gly 


Cys 


Pro 

355 


Gly 


Cys 


Pro 


Pro 


Gly 

360 


His 


Phe 

i 


Pro 


cys 


Gly 

365 


Ala 


Ala 


Gly 


Thr 


Pro 

370 


Gly 


Ala 


Thr 


Ala 


cys 

375 


Tyr 


Leu 


Pro 


Ala 


Asp 

380 


Arg 


cys 


Asn 


Tyr 


Gin 


Thr 


Phe 


Cys 


Ala 


Asp 


Gly 


Ala 


Asp 


Glu 


Arg 


Arg 


Cys 


Arg 


His 


Cys 


385 










390 








395 






400 


Gin 


Pro 


Gly 


Asn 


Phe 


Arg 


Cys 


Arg 


Asp 


Glu 


Lys 


cys 


val 


Tyr 


Glu 


Thr 










405 










410 










415 




Trp 


Val 


cys 


Asp 

420 


Gly 


Gin 


Pro 


Asp 


cys 

425 


Thr 


Asp 


Gly 


ser 


ASp 

430 


Glu 


Trp 


Asp 


Cys 


ser 


Tyr 


Ala 


Leu 


pro 


Arg 


Lys 


Val 


lie 


Thr 


Ala 


Ala 


val 


He 




435 








440 








445 








Gly 


Ser 


Leu 


val 


cys 


Gly 


Leu 


Leu 


Leu 


val 


lie 


Ala 


Leu 


Gly 


cys 


Thr 




450 






455 










460 






cys 


Lys 


Leu 


Tyr 


Ala 


lie 


Arg 


Thr 


Gin 


Glu 


Tyr 


Ser 


He 


phe 


Ala 


Pro 


465 






470 








475 










480 


Leu 


Ser 


Arg 


Met 


Glu 


Ala 


Glu 


lie 


val 


Gl n 


Gin 


Gin 


Ala 


Pro 


Pro 


Ser 








485 










490 










495 
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Phe 


Tyr 


Gly 


Gin 


Leu 


Ala 


Gin 


Gly 


Ala 


He 


Pro 


Pro 


val 


Glu 


Asp 




500 








505 










510 




Pro 


Thr 


Glu 

515 


Asn 


Pro 


Asn 


Asp 


Asn 

520 


Ser 


val 


Leu 


Gly 


Asn 

525 


Leu 


Arg 


Ser 


Leu 


Leu 

530 


Gin 


lie 


Leu 


Arg 


Gin 

535 


Asp 


Met 


Thr 


Pro 


Gly 

540 


Gly 


Thr 


Ser 


Gly 


Gly 

545 


Arg 


Arg 


Arg 


Gin 


Arg 

550 


Gly 


Arg 


Ser 


Val 


Arg 

555 


Arg 


Leu 


val 


Arg 


Arg 

560 


Leu 


Arg 


Arg 


Trp 


Gly 

565 


Leu 


Leu 


Pro 


Arg 


Thr 

570 


Asn 


Thr 


Pro 


Ala 


Arg 

575 


Ala 


Pro 


Glu 


Thr 


Arg 


Ser 


Gin 


Val 


Thr 


Pro 


Ser 


Val 


Pro 


Ser 


Glu 


Ala 


Leu 








580 










585 










590 






Asp 


Asp 


Ser 

595 


Thr 


Gly 


Hi s 


Ala 


cys 

600 


Glu 


Gly 


Gly 


Ala 


Val 

605 


Gly 


Gly 


Gin 


Asp 


Gly 

610 


Glu 


Gin 


Ala 


Pro 


Pro 

615 


Leu 


Pro 


lie 


Lys 


Thr 

620 


Pro 


He 


Pro 


Thr 


Pro 


Ser 


Thr 


Leu 


Pro 


Ala 


Leu 


Ala 


Thr 


val 


Ser 


Glu 


Thr 


Pro 


Gly 


Pro 


625 










630 










6 35 








640 


Leu 


Pro 


Ser 


val 


Pro 


Val 


Glu 


ser 


Ser 


Leu 


Leu 


Ser 


Gly 


Val 


val 


Gin 










645 










650 








655 




val 


Leu 


Arg 


Gly 

660 


Arg 


Leu 


Leu 


Pro 


Ser 

665 


Leu 


Trp 


Ser 


Pro 


Gly 

670 


Pro 


Thr 


Trp 


Thr 


Gin 

675 


Thr 


Gly 


Thr 


His 


Thr 

680 


Thr 


val 


Leu 


ser 


pro 

685 


GlU 


Asp 


Glu 


Asp 


Asp 


val 


Leu 


Leu 


Leu 


pro 


Leu 


Ala 


Glu 


Pro 


Glu 


Val 


Trp 


val 


val 




690 










695 










700 









Glu Ala Glu Asp Glu Pro Leu Leu Ala 
705 710 



< 210 > 88 
<211> 713 

<212> PRT 
<213> MOUSE 

<400> 88 

Met Leu Ser Ala Leu Pro Leu Leu Phe Leu Leu Leu Gly Gly Ala Leu 
1 5 10 : 15 



Ala Arg Pro Asp Arg lie Thr phe Pro Arg ser Ala Cys Glu Ala Pro 
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20 25 30 



Pro 


Ala 


Val 


Leu 


Ser 


Glu 


val 


Gin 


Gly 


Thr 


Leu 


Gin 


Arg 


Pro 


Leu 


Gly 






35 










40 








45 






Arg 


Asp 


ser 


Arg 


Ser 


Ser 


Pro 


Ala 


Asn 


Cys 


Thr 


Trp 


val 


lie 


Leu 


Gly 


50 








55 










60 










Ser 

65 


Lys 


Asp 


Gin 


Thr 


Val 

70 


Thr 


val 


Arg 


Phe 


Gin 

75 


Lys 


Leu 


His 


Leu 


Ala 

80 


Cys 


Gly 


ser 


Glu 


His 


Leu 


lie 


Leu 


His 


ser 


Pro 


Leu 


Gin 


pro 


pro 


lie 






85 










90 










95 




Ser 


Leu 


cys 


GlU 

100 


Ala 


Pro 


Ser 


Gly 


pro 

105 


Leu 


Gin 


Leu 


Pro 


Gly 

110 


Gly 


Asn 


Val 


Thr 


lie 


Thr 


Tyr 


ser 


Tyr 


Ala 


Gly 


Ala 


Arg 


Ala 


Pro 


Met 


Gly 


Gin 






115 






120 






125 






Gly 


Phe 

130 


Leu 


Leu 


Thr 


Tyr 


Ser 

135 


Gin 


Asp 


Trp 


Leu 


Leu 

140 


cys 


Leu 


Gin 


Glu 


Glu 


Phe 


Gin 


Cys 


Leu 


Asn 


His 


Arg 


cys 


lie 


Pro 


Ala 


Ala 


Gin 


Arg 


Cys 


145 








150 






155 








160 


Asp 


Gly 


lie 


Asp 


Ala 


cys 


Gly 


Asp 


Gly 


ser 


Asp 


Glu 


Ala 


Gly 


Cys 


Ser 










165 










170 








175 




Ser 


Asp 


Pro 


Phe 


Pro 


Asn 


Leu 


Asn 


Pro 


Ala 


Pro 


Ala 


Pro 


Thr 


Leu 


Ala 






180 










185 










190 






Cys 


Asn 


Leu 


Thr 


Leu 


Glu 


Asp 


Phe 


Tyr 


Gly 


Val 


Phe 


Ser 


Ser 


Pro 


Gly 




195 








200 






205 






Tyr 


Ser 


His 


Leu 


Ala 


Ser 


Val 


ser 


His 


Pro 


Gin 


Ser 


Cys 


Leu 


Trp 


Leu 


210 










215 










220 






Leu 

225 


Asp 


Pro 


His 


Asp 


Gly 

230 


Arg 


Arg 


Leu 


Ala 


Val 

235 


Arg 


Phe 


Thr 


Ala 


Leu 

240 


Asp 


Leu 


ser 


Tyr 


Gly 

245 


Asp 


Ala 


Val 


His 


val 

250 


Tyr 


Asp 


Gly 


Ala 


Gly 

255 


Pro 


Pro 


Glu 


Thr 


Pro 


Arg 


Leu 


Leu 


Arg 


ser 


Leu 


Thr 


His 


Phe 


ser 


Asn 


Gly 








260 






265 










270 




Lys 


Ala 


val 


Thr 


val 


Glu 


Thr 


Leu 


Ser 


Gly 


Gin 


Ala 


Val 


val 


Ser 


Tyr 




275 










280 








285 






His 


Thr 


val 


Ala 


Trp 


ser 


ser 


Gly 


Arg 


Gly 


Phe 


Asn 


Ala 


Thr 


Tyr 


His 
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290 295 300 



Val Arg Gly Tyr Cys Leu Pro Trp Asp Arg Pro Cys Gly Leu Gly Ser 
305 310 315 320 



Gly Leu Gly Ala Ser Glu Asn Leu Gly Glu Arg cys Tyr Ser Glu Ala 
325 330 335 



Gin Arg cys Asp Gly Ser Trp Asp cys Ala Asp Gly Thr Asp Glu Glu 
340 345 350 



Gly Cys Pro Gly Cys Pro Pro Gly His Phe Pro Cys Gly Ala Ala Gly 
355 360 365 



Thr Pro Gly Ala Thr Ala cys Tyr Leu Pro Ala Asp Arg cys Asn Tyr 
370 375 380 



Gin Thr Phe cys Ala Asp Gly Ala Asp Glu Arg Arg cys Arg His cys 
385 390 395 400 



Gin Pro Gly Asn Phe Arg Cys Arg Asp Glu Lys cys Val Tyr Glu Thr 
405 410 415 



Trp Val cys Asp Gly Gin Pro Asp Cys Thr Asp Gly Ser Asp Glu Trp 
420 425 430 



Asp Cys Ser Tyr Ala Leu Pro Arg Lys val lie Thr Ala Ala val lie 
435 440 445 



Gly Ser Leu Val Cys Gly Leu Leu Leu Val lie Ala Leu Gly Cys Thr 
450 455 460 



Cys Lys Leu Tyr Ala lie Arg Thr Gin Glu Tyr Ser He Phe Ala Pro 
465 470 475 480 



Leu Ser Arg Met Glu Ala Glu lie Val Gin Gin Gin Ala Pro Pro Ser 
485 490 495 



Tyr Gly Gin Leu lie Ala Gin Gly Ala lie Pro Pro val Glu Asp Phe 
500 505 510 



Pro Thr Glu Asn Pro Asn Asp Asn ser Val Leu Gly Asn Leu Arq Ser 
515 520 525 



Leu Leu Gin lie Leu Arg Gin Asp Met Thr Pro Gly Gly Thr Ser Gly 
530 535 540 



Gly Arg Arg Arg Gin Arg Gly Arg ser He Arg Arg Leu Val Arg Arg 
545 550 555 560 



Leu Arg Arg Trp Gly Leu Leu Pro Arg Thr Asn Thr pro Ala Arg Ala 
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Pro Glu Thr Arg ser Gin val Thr pro ser val Pro ser Glu Ala Leu 
580 585 590 



Asp Asp ser Thr Gly Gin Ala cys Glu Gly Gly Ala val Gly Gly Gin 
595 600 605 



Asp Gly Glu Gin Ala Pro Pro Leu Pro lie Lys Thr Pro lie Pro Thr 
610 615 620 



pro ser Thr Leu pro Ala Leu Ala Thr val ser Glu Pro Pro Gly Pro 
625 630 635 640 



Leu Pro ser val Pro Val Glu ser ser Leu Leu Ser Gly val Val Gin 
645 650 655 



Val Leu Arg Gly Arg Leu Leu pro Ser Leu Trp Ser Pro Gly Pro Thr 
660 665 670 



Trp Thr Gin Thr Gly Thr His Thr Thr val Leu ser Pro Glu Asp Glu 
675 680 685 



Asp Asp Val Leu Leu Leu Pro Leu Ala Glu Pro Glu val Trp Val Val 
690 695 700 



Glu Ala Glu Asp Glu Pro Leu Leu Ala 
705 710 



<210> 89 

<211> 2214 

<212> PRT 
<213> HOMO SAPIENS 

<400> 89 

Met Ala Thr Arg Ser ser Arg Arg Glu ser Arg Leu pro phe Leu Ph6 
15 10 15 



Thr Leu val Ala Leu Leu Pro Pro Gly Ala Leu Cys Glu val Trp Thr 
20 25 30 



Gin Arg Leu His Gly Gly Ser Ala Pro Leu Pro Gin Asp Arg Gly Phe 
35 40 45 



Leu Val val Gin Gly Asp Pro Arg Glu Leu Arg Leu Trp Ala Arq Gly 
50 55 60 



Asp Ala Arg Gly Ala Ser Arg Ala Asp Glu Lys Pro Leu Arg Arg Lys 
65 70 75 80 



Arg Ser Ala Ala Leu Gin Pro Glu Pro lie Lys Val Tyr Gly Gin Val 
85 90 95 
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Ser 


Leu 


Asn 


Asp 


ser 


His 


Asn 


Gin 


Met 


val 


val 


His 


Trp 


Ala 


Gly 


Glu 








100 










105 








110 




Lys 


Ser 


Asn 


Val 


lie 


val 


Ala 


Leu 


Ala 


Arg 


Asp 


Ser 


Leu 


Ala 


Leu 


Ala 






115 










120 






125 








Arg 


Pro 


Lys 


Ser 


ser 


Asp 


Val 


Tyr 


val 


Ser 


Tyr 


Asp 


Tyr 


Gly 


Lys 


Ser 




130 








135 








140 








Phe 


Lys 


Lys 


lie 


ser 


Asp 


Lys 


Leu 


Asn 


Phe 


Gly 


Leu 


Gly 


Asn 


Arg 


Ser 


145 










150 








155 






160 


Glu 


Ala 


val 


lie 


Ala 


Gin 


Phe 


Tyr 


His 


Ser 


Pro 


Ala 


Asp 


Asn 


Lys 


Arg 










165 








170 








175 


Tyr 


He 


Phe 


Ala 


Asp 


Ala 


Tyr 


Ala 


Gin 


Tyr 


Leu 


Trp 


lie 


Thr 


Phe 


Asp 








180 






185 






190 




Phe 


Cys 


Asn 


Thr 


Leu 


Gin 


Gly 


Phe 


Ser 


He 


Pro 


Phe 


Arg 


Ala 


Ala 


Asp 






195 








200 










205 






Leu 


Leu 


Leu 


His 


Ser 


Lys 


Ala 


ser 


Asn 


Leu 


Leu 


Leu 


Gly 


Phe 


Asp 


Arg 




210 








215 










220 




Ser 


His 


Pro 


Asn 


Lys 


Gin 


Leu 


Trp 


Lys 


ser 


Asp 


Asp 


Phe 


Gly 


Gin 


Thr 


225 










230 








235 






240 


Trp 


lie 


Met 


lie 


Gin 


Glu 


His 


Val 


Lys 


Ser 


Phe 


Ser 


Trp 


Gly 


He 


Asp 










245 








250 






255 


pro 


Tyr 


Asp 


Lys 


Pro 


Asn 


Thr 


He 


Tyr 


lie 


Glu 


Arg 


His 


Glu 


Pro 


Ser 








260 










265 








270 






Gly 


Tyr 


Ser 


Thr 


val 


Phe 


Arg 


Ser 


Thr 


Asp 


Phe 


Phe 


Gin 


ser 


Arg 


Glu 






275 








280 








285 






Asn 


Gin 


Glu 


Val 


lie 


Leu 


Glu 


GlU 


val 


Arg 


Asp 


Phe 


Gin 


Leu 


Arg 


Asp 




290 










295 






300 






Lys 


Tyr 


Met 


Phe 


Ala 


Thr 


Lys 


val 


val 


His 


Leu 


Leu 


Gly 


ser 


Glu 


Gin 


305 










310 








315 








320 


Gin 


ser 


Ser 


val 


Gin 


Leu 


Trp 


val 


ser 


Phe 


Gly 


Arg 


Lys 


pro 


Met 


Arg 










325 










330 




335 


Ala 


Ala 


Gin 


Phe 


Val 


Thr 


Arg 


His 


Pro 


lie 


Asn 


Glu 


Tyr 


Tyr 


lie 


Ala 








340 








345 








350 






Asp 


Ala 


Ser 


Glu 


Asp 


Gin 


Val 


Phe 


val 


Cys 


val 


Ser 


His 


Ser 


Asn 


Asn 






355 










360 








365 
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Arg 


Thr 


Asn 


Leu 


Tyr 


lie 


ser 


Glu 


Ala 


Glu 


Gly 


Leu 


Lys 


phe 


Ser 


Leu 


370 








375 








380 








Ser 


Leu 


Glu 


Asn 


val 


Leu 


Tyr 


Tyr 


ser 


pro 


Gly 


Gly 


Ala 


Gly 


Ser 


Asp 


385 










390 






395 








400 


Thr 


Leu 


val 


Arg 


Tyr 


Phe 


Ala 


Asn 


Glu 


Pro 


Phe 


Ala 


Asp 


phe 


His 


Arg 








405 










410 








415 


Val 


Glu 


Gly 


Leu 

420 


Gin 


Gly 


Val 


Tyr 


lie 

425 


Ala 


Thr 


Leu 


lie 


Asn 

430 


Gly 


Ser 


Met 


Asn 


Glu 


Glu 


Asn 


Met 


Arg 


Ser 


Val 


lie 


Thr 


Phe 


Asp 


Lys 


Gly 


Gly 






435 








440 










445 


Thr 


Trp 

450 


Glu 


Phe 


Leu 


Gin 


Ala 

455 


Pro 


Ala 


Phe 


Thr 


Gly 

460 


Tyr 


Gly 


Glu 


Lys 


He 


Asn 


cys 


Glu 


Leu 


Ser 


Gin 


Gly 


Cys 


Ser 


Leu 


His 


Leu 


Ala 


Gin 


Arg 


465 








470 






475 










480 


Leu 


Ser 


Gin 


Leu 


Leu 


Asn 


Leu 


Gin 


Leu 


Arg 


Arg 


Met 


Pro 


He 


Leu 


Ser 










485 










490 








495 




Lys 


Gl u 


Ser 


Ala 

500 


Pro 


Gly 


Leu 


lie 


lie 

505 


Ala 


Thr 


Gly 


ser 


Val 

510 


Gly 


Lys 


Asn 


Leu 


Ala 


Ser 


Lys 


Thr 


Asn 


Val 


Tyr 


He 


Ser 


ser 


ser 


Ala 


Gly 


Ala 






515 








520 








525 






Arg 


Trp 

530 


Arg 


Glu 


Ala 


Leu 


Pro 

535 


Gly 


Pro 


His 


Tyr 


Tyr 

540 


Thr 


Trp 


Gly 


Asp 


His 


Gly 


Gly 


He 


He 


Thr 


Ala 


lie 


Ala 


Gin 


Gly 


Met 


Glu 


Thr 


Asn 


Glu 


545 






550 










555 










560 


Leu 


Lys 


Tyr 


ser 


Thr 


Asn 


Glu 


Gly 


Glu 


Thr 


Trp 


Lys 


Thr 


Phe 


lie 


Phe 










565 










570 






575 




Ser 


Glu 


Lys 


Pro 


val 


Phe 


Val 


Tyr 


Gly 


Leu 


Leu 


Thr 


Glu 


Pro 


Gly 


Glu 








580 








585 










590 




Lys 


Ser 


Thr 


Val 


Phe 


Thr 


He 


Phe 


Gly 


Ser 


Asn 


Lys 


Glu 


Asn 


Val 


His 






595 










600 






605 








ser 


Trp 


Leu 


lie 


Leu 


Gin 


val 


Asn 


Ala 


Thr 


Asp 


Ala 


Leu 


Gly 


Val 


Pro 




610 










615 








620 








cys 


Thr 


Glu 


Asn 


Asp 


Tyr 


Lys 


Leu 


Trp 


ser 


Pro 


Ser 


Asp 


Glu 


Arg 


Gly 


625 










630 










635 






640 
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Asn Glu cys Leu Leu Gly His Lys Thr val Phe Lys Arg Arg Thr Pro 
645 650 655 



His Ala Thr cys Phe Asn Gly Glu Asp phe Asp Arg Pro Val Val val 
660 665 670 



ser Asn cys ser Cys Thr Arg Glu Asp Tyr Glu cys Asp Phe Gly Phe 
675 680 685 



Lys Met ser Glu Asp Leu Ser Leu Glu Val Cys val Pro Asp Pro Glu 
690 695 700 



Phe Ser Gly Lys Ser Tyr Ser pro Pro val Pro Cys Pro Val Gly Ser 
705 710 715 720 



Thr Tyr Arg Arg Thr Arg Gly Tyr Arg Lys lie Ser Gly Asp Thr Cys 
725 730 735 



Ser Gly Gly Asp val Glu Ala Arg Leu Glu Gly Glu Leu Val Pro Cys 
740 745 750 



Pro Leu Ala Glu Glu Asn Glu Phe lie Leu Tyr Ala Val Arg Lys Ser 
755 760 765 



lie Tyr Arg Tyr Asp Leu Ala ser Gly Ala Thr Glu Gin Leu pro Leu 
770 775 780 



Thr Gly Leu Arg Ala Ala Val Ala Leu Asp Phe Asp Tyr Glu His Asn 
785 790 795 800 



Cys Leu Tyr Trp Ser Asp Leu Ala Leu Asp Val lie Gin Arg Leu Cys 
805 810 815 



Leu Asn Gly Ser Thr Gly Gin Glu Val lie lie Asn ser Gly Leu Glu 
820 825 830 



Thr Val Glu Ala Leu Ala Phe Glu Pro Leu Ser Gin Leu Leu Tyr Trp 
835 840 845 



val Asp Ala Gly Phe Lys Lys lie Glu val Ala Asn pro Asp Gly Asp 
850 855 860 



Phe Arg Leu Thr lie val Asn ser ser val Leu Asp Arg pro Arq Ala 
865 870 875 880 



Leu Val Leu Val Pro Gin Glu Gly Val Met Phe Trp Thr Asp Trp Gly 
885 890 895 



Asp Leu Lys Pro Gly lie Tyr Arg Ser Asn Met Asp Gly Ser Ala Ala 
900 905 910 
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Tyr His Leu val Ser Glu Asp val Lys Trp Pro Asn Gly lie Ser val 
915 920 925 



Asp Asp Gin Trp lie Tyr Trp Thr Asp Ala Tyr Leu Glu Cys lie Glu 
930 935 940 



Arg lie Thr Phe ser Gly Gin Gin Arg ser Val lie Leu Asp Asn Leu 
945 950 955 960 



Pro His Pro Tyr Ala lie Ala Val Phe Lys Asn Glu lie Tyr Trp Asp 
965 970 975 



Asp Trp ser Gin Leu Ser lie phe Arg Ala Ser Lys Tyr Ser Gly Ser 
980 985 990 



Gin Met Glu lie Leu Ala Asn Gin Leu Thr Gly Leu Met Asp Met Lys 
995 1000 1005 



lie Phe Tyr Lys Gly Lys Asn Thr Gly Ser Asn Ala cys Val Pro 
1010 1015 1020 



Arg Pro Cys Ser Leu Leu cys Leu Pro Lys Ala Asn Asn Ser Arg 
1025 1030 1035 



Ser Cys Arg cys Pro Glu Asp Val Ser Ser ser Val Leu Pro Ser 
1040 1045 1050 



Gly Asp Leu Met Cys Asp cys Pro Gin Gly Tyr Gin Leu Lys Asn 
1055 1060 1065 



Asn Thr Cys val Lys Glu Glu Asn Thr cys Leu Arg Asn Gin Tyr 
1070 1075 1080 



Arg Cys Ser Asn Gly Asn Cys lie Asn ser lie Trp Trp cys Asp 
1085 1090 1095 



Phe Asp Asn Asp Cys Gly Asp Met ser Asp Glu Arg Asn cys Pro 
1100 1105 1110 



Thr Thr lie cys Asp Leu Asp Thr Gin Phe Arg cys Gin Glu ser 
1115 1120 1125 



Gly Thr cys lie Pro Leu ser Tyr Lys cys Asp Leu Glu Asp Asp 
1130 1135 1140 



Cys Gly Asp Asn Ser Asp Glu Ser His cys Glu Met His Gin cys 
1145 1150 1155 



Arg Ser Asp Glu Tyr Asn Cys Ser ser Gly Met cys lie Arg ser 
1160 1165 1170 
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Ser Trp 


val 


Cys 


Asp 


Gly Asp 


Asn Asp 


cys 


Arg 


ASp 


Trp 


Ser 


Asp 


1175 










1180 








1185 








Glu Ala 


Asn 


cys 


Thr 


Ala 


lie 


Tyr His 


Thr 


Cys 


Glu 


Ala 


Ser 


Asn 


1190 








1195 




1200 








Phe Gin 


cys 


Arg 


Asn 


Gly His 


Cys lie 


Pro 


Gin 


Arg 


Trp 


Ala 


Cys 


1205 






1210 






1215 








Asp Gly 


Asp 


Thr 


Asp 


cys 


Gin 


Asp Gly 


Ser 


Asp 


Glu 


Asp 


Pro 


val 


1220 




1225 






1230 








Asn cys 


Glu 


Lys 


Lys 


cys 


Asn 


Gly Phe 


Arg 


Cys 


pro 


Asn 


Gly 


Thr 


1235 






1240 








1245 








cys lie 


pro 


Ser 


Ser 


Lys 


His 


Cys Asp 


Gly 


Leu 


Arg 


Asp 


Cys 


Ser 


1250 








1255 






1260 






Asp Gly 


Ser 


Asp 


Glu 


Gin 


His 


Cys Glu 


Pro 


Leu 


Cys 


Thr 


His 


Phe 


1265 








1270 






1275 








Met Asp 


Phe 


Val 


Cys 


Lys 


Asn 


Arg Gin 


Gin 


Cys 


Leu 


Phe 


His 


Ser 


1280 






1285 




1290 








Met Val 


Cys 


Asp 


Gly 


lie 


lie 


Gin Cys 


Arg 


Asp 


Gly 


Ser 


Asp 


Glu 


1295 








1300 






1305 








Asp Ala 


Ala 


Phe 


Ala 


Gly Cys 


Ser Gin 


Asp 


Pro 


Glu 


Phe 


His 


Lys 


1310 










1315 






1320 






Val Cys 


Asp 


Glu 


Phe 


Gly Phe 


Gin Cys 


Gin 


Asn 


Gly 


Val 


cys 


He 


1325 










1330 






1335 






Ser Leu 


lie 


Trp 


Lys 


cys 


Asp 


Gly Met 


Asp 


Asp 


Cys 


Gly 


Asp 


Tyr 


1340 








1345 








1350 






Ser Asp 


Glu 


Ala 


Asn 


Cys 


Glu 


Asn Pro 


Thr 


Glu 


Ala 


Pro 


Asn 


Cys 


1355 








1360 








1365 






Ser Arg 


Tyr 


Phe 


Gin 


Phe 


Arg 


Cys Glu 


Asn 


Gly 


His 


Cys 


He 


pro 


1370 










1375 




1380 






Asn Arg 


Trp 


Lys 


Cys 


Asp Arg 


Glu Asn 


Asp 


cys 


Gly 


Asp 


Trp 


ser 


1385 










1390 








1395 






Asp Glu 


Lys 


ASp 


cys 


Gly Asp 


ser His 


lie 


Leu 


pro 


Phe 


ser 


Thr 


1400 




1405 








1410 








Pro Gly 


Pro 


ser 


Thr 


cys 


Leu 


Pro Asn 


Tyr 


Tyr 


Arg 


cys 


ser 


Ser 


1415 








1420 




1425 
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Gly Thr 


cys 


val Met 


Asp 


Thr 


Trp 


val 


cys Asp 


Gly 


Tyr 


Arg Asp 


1430 




1435 






1440 






cys Ala 


ASp 


Gly ser 


ASp 


Glu 


Glu 


Ala 


Cys Pro 


Leu 


Leu 


Ala Asn 


1445 


1450 






1455 






val Thr 


Ala 


Ala ser 


Thr 


Pro 


Thr 


Gin 


Leu Gly 


Arg 


Cys 


Asp Arg 


1460 








1465 






1470 






phe Glu 


Phe 


Glu Cys 


His 


Gin 


Pro 


Lys 


Thr cys 


lie 


Pro 


Asn Trp 


1475 






1480 




1485 






Lys Arg 


cys 


Asp Gly 


His 


Gin 


Asp 


Cys 


Gin Asp 


Gly 


Arg 


Asp Glu 


1490 






1495 






1500 






Ala Asn 


cys 


Pro Thr 


His 


Ser 


Thr 


Leu 


Thr Cys 


Met 


Ser 


Arg Glu 


1505 






1510 








1515 




Phe Gin 


cys 


Glu Asp 


Gly 


Gl U 


Ala 


Cys 


lie Val 


Leu 


Ser 


Glu Arg 


1520 


1525 






1530 






Cys Asp 


Gly 


Phe Leu 


Asp 


Cys 


Ser 


Asp 


Glu Ser 


Asp 


Glu 


Lys Ala 


1535 








1540 








1545 






Cys Ser 


Asp 


Glu Leu 


Thr 


Val 


Tyr 


Lys 


Val Gin 


Asn 


Leu 


Gin Trp 


1550 






1555 




1560 






Thr Ala 


Asp 


Phe Ser 


Gly 


ASp 


Val 


Thr 


Leu Thr 


Trp 


Met 


Arg Pro 


1565 




1570 








1575 




Lys Lys 


Met 


Pro Ser 


Ala 


ser 


Cys 


val 


Tyr Asn 


val 


Tyr 


Tyr Arg 


1580 








1585 






1590 






Val Val 


Gly 


Glu Ser 


lie 


Trp 


Lys 


Thr 


Leu' Glu 


Thr 


His 


Ser Asn 


1595 






1600 






1605 






Lys Thr 


Asn 


Thr Val 


Leu 


Lys 


val 


Leu 


Lys Pro 


ASp 


Thr 


Thr Tyr 


1610 








1615 






1620 




Gin val 


Lys 


val Gin 


val 


Gin 


cys 


Leu 


ser Lys 


Ala 


His 


Asn Thr 


1625 






1630 




1635 






Asn Asp 


Phe 


val Thr 


Leu 


Arg 


Thr 


Pro 


Glu Gly 


Leu 


Pro 


Asp Ala 


1640 








1645 






1650 




Pro Arg 


Asn 


Leu Gin 


Leu 


Ser 


Leu 


Pro 


Arg Glu 


Ala 


Glu 


Gly Val 


1655 








1660 






1665 




lie val 


Gly 


His Trp 


Ala 


Pro 


Pro 


He 


His Thr 


His 


Gly 


Leu lie 


1670 




1675 








1680 
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Arg Glu Tyr lie Val Glu Tyr ser Arg Ser Gly ser Lys Met Trp 
1685 1690 1695 



Ala ser Gin Arg Ala Ala Ser Asn Phe Thr Glu lie Lys Asn Leu 
1700 1705 1710 



Leu Val Asn Thr Leu Tyr Thr Val Arg val Ala Ala Val Thr Ser 
1715 1720 1725 



Arg Gly lie Gly Asn Trp ser Asp Ser Lys ser lie Thr Thr lie 
1730 1735 1740 



Lys Gly Lys Val lie Pro Pro Pro Asp lie His lie Asp Ser Tyr 
1745 1750 1755 



Gly Glu Asn Tyr Leu ser phe Thr Leu Thr Met Glu Ser Asp lie 
1760 1765 1770 



Lys Val Asn Gly Tyr val val Asn Leu Phe Trp Ala Phe Asp Thr 
1775 1780 1785 



His Lys Gin Glu Arg Arg Thr Leu Asn Phe Arg Gly Ser lie Leu 
1790 1795 1800 



Ser His Lys Val Gly Asn Leu Thr Ala His Thr ser Tyr Glu lie 
1805 1810 1815 



Ser Ala Trp Ala Lys Thr Asp Leu Gly Asp Ser Pro Leu Ala Phe 
1820 1825 1830 



Glu His Val Met Thr Arg Gly val Arg Pro pro Ala Pro Ser Leu 
1835 1840 1845 



Lys Ala Lys Ala lie Asn Gin Thr Ala val Glu Cys Thr Trp Thr 
1850 1855 1860 



Gly Pro Arg Asn val Val Tyr Gly lie Phe Tyr Ala Thr Ser Phe 
1865 1870 1875 



Leu Asp Leu Tyr Arg Asn Pro Lys ser Leu Thr Thr ser Leu His 
1880 1885 1890 



Asn Lys Thr val lie val ser Lys Asp Glu Gin Tyr Leu Phe Leu 
1895 1900- 1905 . 



Val Arg Val Val Val Pro Tyr Gin Gly Pro ser Ser Asp Tyr Val 
1910 1915 1920 



Val Val Lys Met lie Pro Asp Ser Arg Leu Pro Pro Arg His Leu 
1925 1930 1935 
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His val 
1940 



ser Pro 
1955 



val Lys 
1970 



ser Arg 
1985 



Gly Gly 
2000 



Asp Ser 
2015 



Ala Leu 
2030 



Lys ser 
2045 



Tyr Glu 
2060 



Leu Gly 
2075 



Met Gly 
2090 



Gly Asn 
2105 



Leu Gly 
2120 



Thr Asp 
2135 



Leu Ser 
2150 



Arg Leu 
2165 



Ser Arg 
2180 
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val His Thr Gly Lys Thr ser val val lie Lys Trp Glu 
1945 1950 



Tyr Asp Ser pro Asp Gin Asp Leu Leu Tyr Ala lie Ala 
1960 1965 



Asp Leu lie Arg Lys Thr Asp Arg ser Tyr Lys Val Lys 
1975 1980 



Asn Ser Thr val Glu Tyr Thr Leu Asn Lys Leu Glu Pro 
1990 1995 



Lys Tyr His lie lie Val Gin Leu Gly Asn Met Ser Lys 
2005 2010 



Ser lie Lys lie Thr Thr Val Ser Leu ser Ala Pro Asp 
2020 2025, 



Lys lie lie Thr Glu Asn Asp His Val Leu Leu Phe Trp 
2035 2040 



Leu Ala Leu Lys Glu Lys His Phe Asn Glu Ser Arg Gly 
2050 2055 



lie His Met Phe Asp ser Ala Met Asn lie Thr Ala Tyr 
2065 2070 



Asn Thr Thr Asp Asn Phe Phe Lys lie ser Asn Leu Lys 
2080 2085 



His Asn Tyr Thr Phe Thr Val Gin Ala Arg cys Leu Phe 
2095 2100 



Gin lie Cys Gly Glu Pro Ala lie Leu Leu Tyr Asp Glu 
2110 2115 . 



ser Gly Ala Asp Ala Ser Ala Thr Gin Ala Ala Arg Ser 
2125 2130 



val Ala Ala val val val pro lie Leu Phe Leu lie Leu 
2140 2145 



Leu Gly val Gly Phe Ala lie Leu Tyr Thr Lys His Arq 
2155 2160 



Gin Ser Ser Phe Thr Ala phe Ala Asn Ser His Tyr Ser 
2170 2175 



Leu Gly Ser Ala lie Phe ser ser Gly Asp Asp Leu Gly 
2185 2190 
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Glu Asp Asp Glu Asp Ala Pro Met lie Thr Gly Phe Ser Asp Asp 
2195 2200 2205 

val pro Met val lie Ala 
2210 



<210> 


90 




























<211> 


862 




























<212> 


PRT 




























<213> 


MOUSE 


























<400> 


90 




























Met Ser 
1 


Thr 


Ala 


Asp 


Leu 


Met 


Arg 


Arg 


Trp 

10 


val 


lie 


Ala 


Leu 


Leu 

15 


Leu 


Ala Ala 


Ala 


Gly 


val 


Ala 


Ala 


Glu 


Asp 


ser 


cys 


Ser 


Arg 


Asn 


Glu 


Phe 






20 










25 






30 






Gin cys 


Arg 


Asp 


Gly 


Lys 


cys 


lie 


Ala 


ser 


Lys 


Trp 


val 


cys 


ASp 


Gly 


35 










40 
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Asp Gly Asp Arg Asp cys Leu Asp Gly ser Asp Glu Ala His cys Gin 
130 135 140 



Ala Thr Thr Cys Gly Pro Ala His Phe Arg Cys Asn Ser Ser lie Cys 
145 150 155 160 



lie Pro ser Leu Trp Ala Cys Asp Gly Asp Val Asp cys Val Asp Gly 
165 170 175 



Ser Asp Glu Trp Pro Gin Asn Cys Gin Gly Arg Asp Thr Ala Ser Lys 
180 185 190 



Gly Val ser Ser Pro Cys Ser Ser Leu Glu Phe His Cys Gly Ser Ser 
195 200 205 



Glu cys lie His Arg Ser Trp Val Cys Asp Gly Glu Ala Asp cys Lys 
210 215 220 



Asp Lys Ser Asp Glu Glu His cys Ala val Ala Thr Cys Arg pro Asp 
225 230 235 240 



Glu Phe Gin Cys Ala Asp Gly Ser Cys lie His Gly Ser Arg Gin Cys 
245 250 255 



Asp Arg Glu His Asp Cys Lys Asp Met Ser Asp Glu Leu Gly Cys Val 
260 265 270 



Asn Val Thr Gin Cys Asp Gly pro Asn Lys Phe Lys Cys His Ser Gly 
275 280 285 



Glu Cys lie Ser Leu Asp Lys Val Cys Asp Ser Ala Arg Asp cys Gin 
290 295 300 



Asp Trp ser Asp Glu Pro lie Lys Glu cys Lys Thr Asn Glu cys Leu 
305 310 315 320 



Asp Asn Asn Gly Gly cys ser His lie Cys Lys Asp Leu Lys lie Gly 
325 330 335 



Ser Glu cys Leu cys Pro Ser Gly Phe Arg Leu Val Asp Leu His Arg 
340 345 350 



cys Glu Asp lie Asp Glu cys Gin Glu pro Asp Thr cys ser Gin Leu 
355 360 365 



cys val Asn Leu Glu Gly Ser Tyr Lys cys Glu Cys Gin Ala Gly Phe 
370 375 380 



His Met Asp Pro His Thr Arg val Cys Lys Ala Val Gly Ser lie Gly 
385 390 395 400 
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Tyr Leu Leu Phe Thr Asn Arg His Glu val Arg Lys Met Thr Leu Asp 
405 410 415 



Arg Ser Glu Tyr Thr ser Leu Leu pro Asn Leu Lys Asn val Val Ala 
420 425 430 



Leu Asp Thr Glu val Thr Asn Asn Arg lie Tyr Trp ser Asp Leu ser 
435 440 445 



Gin 


Lys 


Lys 


He 


Tyr 


Ser 


Ala 


Leu 


Met 


Asp 


Gl n 


Ala 


Pro 


Asn 


Leu 


Ser 




450 






455 








460 










Tyr 


ASp 


Thr 


He 


lie 


Ser 


GlU 


Asp 


Leu 


His 


Ala 


Pro 


Asp 


Gly 


Leu 


Ala 


465 








470 








475 








480 


val 


Asp 


Trp 


He 


His 


Arg 


Asn 


He 


Tyr 


Trp 


Thr 


Asp 


Ser 


val 


Pro 


Gly 








485 








490 










495 




Ser 


val 


Ser 


Val 

500 


Ala 


Asp 


Thr 


Lys 


Gly 

505 


val 


Lys 


Arg 


Arg 


Thr 

510 


Leu 


Phe 


Gin 


Glu 


Ala 

515 


Gly 


ser 


Arg 


Pro 


Arg 

520 


Ala 


lie 


Val 


val 


Asp 

525 


Pro 


Val 


His 


Gly 


Phe 


Met 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gly 


Thr 


Pro 


Ala 


Lys 


lie 


Lys 


Lys 


530 






535 






540 




Gly 


Gly 


Leu 


Asn 


Gly 


Val 


ASp 


lie 


His 


ser 


Leu 


Val 


Thr 


Glu 


Asn 


lie 


545 






550 








555 










560 


Gin 


Trp 


Pro 


Asn 


Gly 

565 


lie 


Thr 


Leu 


Asp 


Leu 

570 


Ser 


Ser 


Gly 


Arg 


Leu 

575 


Tyr 


Trp 


Val 


Asp 


Ser 


Lys 


Leu 


His 


Ser 


He 


ser 


Ser 


He 


Asp 


Val 


Asn 


Gly 








580 








585 








590 




Gly 


Asn 


Arg 


Lys 


Thr 


He 


Leu 


Glu 


Asp 


Glu 


Asn 


Arg 


Leu 


Ala 


His 


Pro 






595 










600 






605 








Phe 


Ser 


Leu 


Ala 


lie 


Tyr 


Glu 


Asp 


Lys 


val 


Tyr 


Trp 


Thr 


Asp 


Val 


lie 




610 








615 






620 








Asn 


Glu 


Ala 


He 


Phe 


Ser 


Ala 


Asn 


Arg 


Leu 


Thr 


Gly 


ser 


Asp 


val 


Asn 


625 










630 








635 






640 


Leu 


Val 


Ala 


GlU 


Asn 


Leu 


Leu 


Ser 


Pro 


Glu 


Asp 


lie 


val 


Leu 


Phe 


His 










645 










650 








655 




Lys 


val 


Thr 


Gin 


Pro 


Arg 


Gly 


val 


Asn 


Trp 


cys 


Glu 


Thr 


Thr 


Ala 


Leu 






660 






665 






670 







Page 298 




WO 03/106657 



PCT/US03/19260 









Gly 


Gly 




Nonprovisional 


IP- 


017. 


ST25 


. txt 


He 


Leu 


Pro 


Asn 

675 


cys 


Gin 


Tyr 

680 


Leu 


cys 


Leu 


Pro 


Ala 

685 


Pro 


Gin 


Gly 


Pro 


His 


Ser 


Pro 


Lys 


Phe 


Thr 


Cys 


Ala 


Cys 


Pro 


Asp 


Gly 


Met 


Leu 


690 








695 








700 








Leu 


Ala 


Lys 


Asp 


Met 


Arg 


Ser 


Cys 


Leu 


Thr 


Glu 


Val 


Asp 


Thr 


val 


Leu 


705 






710 








715 








720 


Thr 


Thr 


Gin 


Gly 


Thr 


Ser 


Ala 


val 


Arg 


Pro 


val 


Val 


Thr 


Ala 


ser 


Ala 








725 








730 










735 




Thr 


Arg 


Pro 


Pro 


Lys 


His 


Ser 


Glu 


Asp 


Leu 


ser 


Ala 


Pro 


Ser 


Thr 


Pro 






740 








745 










750 






Arg 


Gin 


Pro 


Val 


Asp 


Thr 


Pro 


Gly 


Leu 


Ser 


Thr 


Val 


Ala 


Ser 


Val 


Thr 




755 








760 










765 








Val 


Ser 


His 


Gin 


val 


Gin 


Gly 


ASP 


Met 


Ala 


Gly 


Arg 


Gly 


Asn 


Glu 


Glu 




770 










775 






780 








Gin 


Pro 


His 


Gly 


Met 


Arg 


Phe 


Leu 


Ser 


He 


Phe 


Phe 


Pro 


He 


Ala 


Leu 


785 








790 










795 










800 


Val 


Ala 


Leu 


Leu 


val 

805 


Leu 


Gly 


Ala 


Val 


Leu 

810 


Leu 


Trp 


Arg 


Asn 


Trp 

815 


Arg 


Leu 


Lys 


Asn 


He 

820 


Asn 


Ser 


lie 


Asn 


Phe 

825 


Asp 


Asn 


Pro 


val 


Tyr 

830 


Gin 


Lys 


Thr 


Thr 


Glu 


Asp 


Glu 


Leu 


His 


He 


Cys 


Arg 


ser 


Gin 


Asp 


Gly 


Tyr 


Thr 






835 










840 








845 




Tyr 


Pro 


ser 


Arg 


Gin 


Met 


val 


ser 


Leu 


Glu 


Asp 


ASP 


val 


Ala 








850 








855 








860 











<210> 92 

<211> 864 

<212> PRT 
<213> MOUSE 

<400> 92 



Met 


Ser 


Thr 


Ala 


Asp 


Leu 


Met 


Arg 


Arg 


Trp val 


He 


Ala 


Leu 


Leu 


Leu 


1 








5 






10 




. 




15 




Ala 


Ala 


Ala 


Gly 


val 


Ala 


val 


Glu 


Asp 


Ser Gly 


Ser 


Arg 


Asn 


Glu 


Phe 








20 










25 




30 






Gin 


Cys 


Arg 

35 


Asp 


Gly 


Lys 


cys 


lie 

40 


Ala 


Ser Lys 


Trp 


val 

45 


Cys 


Asp 


Gly 


Ser 


Pro 


Glu 


Cys 


pro 


ASP 


Gly 


ser 


Asp 


Glu Ser 


pro 


Lys 


Thr 


cys 


Met 




















Page 299 










WO 03/106657 



PCT/U SO 3/19260 



Nonprovisional IP-017.ST25. txt 



50 55 



Ser 


Val 


Thr 


Cys 


Gin 


Ser 


Asn 


Gin 


65 








70 






Arg 


cys 


lie 


Pro 


Asp 

85 


Ser 


Trp 


Arg 


Asn 


Asp 


Ser 


Asp 


Glu 


Gin 


Gly 


Cys 






100 










Asp 


Phe 


Arg 

115 


Cys 


Gin 


Asp 


Gly 


Lys 

120 


Asp 


Gly 


Asp 


Arg 


Asp 


Cys 


Leu 


ASP 




130 








135 




Ala 


Thr 


Thr 


cys 


Gly 


Pro 


Ala 


His 


145 






150 






lie 


pro 


ser 


Leu 


Trp 

165 


Ala 


cys 


ASp 


ser 


His 


Glu 


Trp 

180 


pro 


Gin 


Asn 


cys 


Gly 


val 


ser 

195 


Ser 


Pro 


cys 


Ser 


Ser 

200 


Glu 


cys 


lie 


Hi s 


Arg 


Ser 


Trp 


Val 




210 








215 




Asp 


Lys 


ser 


Asp 


Glu 


Glu 


His 


cys 


225 








230 




Glu 


Phe 


Gin 


cys 


Ala 

245 


Asp 


Gly 


Ser 


Asp 


Arg 


Glu 


His 


Asp 


Cys 


Lys 


Asp 








260 








Asn 


Val 


Thr 

275 


Gin 


Cys 


Asp 


Gly 


Pro 

280 


GlU 


Cys 


lie 


Ser 


Leu 


Asp 


Lys 


Val 




290 








295 




Asp 


Trp 


Ser 


Asp 


Glu 


Pro 


He 


Lys 


305 






310 






Asp 


Asn 


Asn 


Gly 


Gly 


Cys 


Ser 


kis 



60 



Phe 


ser 


cys 


Gly 


Gly 


Arg 


Val 


Ser 






75 










80 


Cys 


Asp 


Gly 


Gin 


val 


Asp 


cys 


Glu 




90 








95 




pro 


Pro 


Lys 


Thr 


Cys 


“ser 


Gin 


Asp 


105 






110 




Cys 


lie 


Ser 


Pro 


Gin 

125 


Phe 


val 


Cys 


Gly 


ser 


Asp 


Glu 

140 


Ala 


His 


cys 


Pro 


phe 


Arg 


cys 


Lys 


ser 


ser 


He 


Cys 






155 








160 


Gly 


Asp 

170 


val 


ASp 


cys 


Val 


$ 


Gly 


Gin 


Ala 


Glu 


ASp 


Thr 


Ala 


ser 


Lys 


185 








190 




Leu 


Glu 


Phe 


His 


cys 

205 


Gly 


Ser 


Ser 


Cys 


Asp 


Gly 


Glu 

220 


Ala 


Asp 


Cys 


Lys 


Ala 


val 


Ala 


Thr 


cys 


Arg 


Pro 


Asp 






235 






240 


cys 


lie 


Hi s 


Gly 


ser 


Arg 


Gin 


cys 




250 








255 


Met 


ser 


Asp 


Glu 


Leu 


Gly 


cys 


Val 


265 








270 




Asn 


Lys 


Phe 


Lys 


cys 

285 


His 


ser 


Gly 


cys 


Asp 


Ser 


Ala 

300 


Arg 


Asp 


Cys 


Gin 


Glu 


cys 


Lys 


Thr 


Asn 


Glu 


Cys 


Leu 






315 








320 


lie 


cys 


Lys 


Asp 


Leu 


Lys 


He 


Gly 




Page 300 














WO 


' 03/106657 












v 












PCT/OS03/19260 














Nonprovi si 


ional 


ip- 


-017. 


ST25.txt 












325 










330 










335 


/ 


Ser 


Glu 


cys 


Leu 

340 


cys 


Pro 


ser 


Gly 


Phe 

345 


Arg 


Leu 


val 


Asp 


Leu 

350 


His 


Arg 


cys 


Glu 


Asp 


lie 


Asp 


Glu 


Cys 


Gin 


Glu 


Pro 


Asp 


Thr 


cys 


ser 


Gin 


Leu 






355 






360 








365 








Cys 


Val 


Asn 


Leu 


Glu 


Gly 


Ser 


Tyr 


Lys 


Cys 


Glu 


Cys 


Gin 


Ala 


Gly 


Phe 




370 








375 






380 








His 


Met 


Asp 


Pro 


His 


Thr 


Arg 


val 


cys 


Lys 


Ala 


Val 


Gly 


Ser 


lie 


Gly 


385 










390 




395 








400 


Tyr 


Leu 


Leu 


Phe 


Thr 


Asn 


Arg 


His 


Glu 


Val 


Arg 


Lys 


Met 


Thr 


Leu 


Asp 










405 










410 








415 


Arg 


Ser 


Glu 


Tyr 


Thr 


Ser 


Leu 


Leu 


Pro 


Asn 


Leu 


Lys 


Asn 


val 


Val 


Ala 








420 










425 








430 






Leu 


Asp 


Thr 


Glu 


val 


Thr 


Asn 


Asn 


Arg 


He 


Tyr 


Trp 


ser 


ASp 


Leu 


ser 






435 










440 




445 






Gin 


Lys 


Lys 


lie 


Tyr 


ser 


Ala 


Leu 


Met 


ASp 


Gin 


Ala 


Pro 


Asn 


Leu 


ser 




450 










455 








460 










Tyr 


ASP 


Thr 


He 


lie 


ser 


Glu 


Asp 


Leu 


His 


Ala 


pro 


Asp 


Gly 


Leu 


Ala 


465 










470 








475 






480 


val 


Asp 


Trp 


lie 


His 

485 


Arg 


Asn 


lie 


Tyr 


Trp 

490 


Thr 


Asp 


ser 


val 


Pro 

495 


Gly 


Ser 


val 


ser 


Val 


Ala 


Asp 


Thr 


Lys 


Gly 


val 


Lys 


Arg 


Arg 


Thr 


Leu 


Phe 








500 




■ 




505 




510 






Gin 


Glu 


Ala 


Gly 


Ser 


Arg 


Pro 


Arg 


Ala 


lie 


Val 


Val 


Asp 


Pro 


Val 


Hi s 






515 








520 










525 








Gly 


Phe 

530 


Met 


Tyr 


Trp 


Thr 


Asp 

535 


Trp 


Gly 


Thr 


Pro 


Ala 

540 


Lys 


He 


Lys 


Lys 


Gly 


Gly 


Leu 


Asn 


Gly 


Val 


Asp 


lie 


His 


Ser 


Leu 


Val 


Thr 


Glu 


Asn 


lie 


545 








550 










555 










560 


Gin 


Trp 


Pro 


Asn 


Gly 


lie 


Thr 


Leu 


Asp 


Leu 


Ser 


ser 


Gly 


Arg 


Leu 


Tyr ■ 










565 










570 






575 


Trp 


Val 


Asp 


Ser 


Lys 


Leu 


His 


Ser 


lie 


ser 


Ser 


lie 


Asp 


Val 


Asn 


Gly 








580 










585 








590 




Gly 


Asn 


Arg 


Lys 


Thr 


lie 


Leu 


Glu 


Asp 


Glu 


Asn 


Arg 


Leu 


Ala 


His 


Pro 




















Page 301 












WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 
595 600 605 



Phe 


ser 


Leu 


Ala 


lie 


Tyr 


GlU 


Asp 


Lys 


val 


Tyr 


Trp 


Thr 


ASP 


Val 


He 




610 








615 








620 










Asn 


Glu 


Ala 


lie 


Phe 


Ser 


Ala 


Asn 


Arg 


Leu 


Thr 


Gly 


Ser 


Asp 


val 


Asn 


625 










630 








635 






640 


Leu 


val 


Ala 


Glu 


Asn 


Leu 


Leu 


ser 


Pro 


Glu 


Asp 


lie 


val 


Leu 


Phe 


His 










645 










650 








655 




Lys 


val 


Thr 


Gin 

660 


pro 


Arg 


Gly 


Val 


Asn 

665 


Trp 


cys 


Glu 


Thr 


Thr 

670 


Ala 


Leu 


Leu 


Pro 


Asn 

675 


Gly 


Gly 


cys 


Gin 


Tyr 

680 


Leu 


cys 


Leu 


pro 


Ala 

685 


pro 


Gin 


lie 


Gly 


Pro 


His 


Ser 


pro 


Lys 


phe 


Thr 


cys 


Ala 


cys 


Pro 


Asp 


Gly 


Met 


Leu 


690 








695 






700 






Leu 


Ala 


Lys 


Asp 


Met 


Arg 


Ser 


cys 


Leu 


Thr 


Glu 


Val 


Asp 


Thr 


Val 


Leu 


705 






710 








715 








720 


Thr 


Thr 


Gin 


Gly 


Thr 


Ser 


Ala 


val 


Arg 


Pro 


val 


Val 


Thr 


Ala 


ser 


Ala 








725 








730 










735 




Thr 


Arg 


pro 


Pro 


Lys 


His 


Ser 


Glu 


Asp 


Leu 


Ser 


Ala 


Pro 


Ser 


Thr 


Pro 






740 








745 










750 






Arg 


Gin 


pro 


Val 


Asp 


Thr 


Pro 


Gly 


Leu 


ser 


Thr 


val 


Ala 


Ser 


Val 


Thr 




755 








760 










765 








Val 


ser 


His 


Gin 


val 


Gin 


Gly 


Asp 


Met 


Ala 


Gly 


Arg 


Gly 


Asn 


Glu 


Glu 




770 










775 






780 








Gin 


Pro 


His 


Gly 


Met 


Arg 


Phe 


Leu 


Ser 


lie 


Phe 


Phe 


Pro 


He 


Ala 


Leu 


785 








790 










795 










800 


Val 


Ala 


Leu 


Leu 


Val 

805 


Leu 


Gly 


Ala 


Val 


Leu 

810 


Leu 


Trp 


Arg 


Asn 


Trp 

815 


Arg 


Leu 


Lys 


Asn 


lie 


Thr 


lie 


Asn 


Ser 


lie 


Asn 


Phe 


Asp 


Asn 


pro 


Val 


Tyr 








820 










825 








830 




Gin 


Lys 


Thr 


Thr 


Glu 


Asp 


Glu 


Leu 


His 


lie 


Cys 


Arg 


Ser 


Gin 


Asp 


Gly 






835 










840 










845 






Tyr 


Thr 


Tyr 


pro 


ser 


Arg 


Gin 


Met 


Val 


Ser 


Leu 


Glu 


Asp 


Asp 


val 


Ala 




850 










855 










860 







<210> 93 



Page 302 




WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 

<211> 873 
<212> PRT 
<213> MOUSE 



< 400 > 93 



Met 

1 


Gly 


Thr 


Ser 


Ala 

5 


Arg 


Trp 


Ala 


Leu 


Trp 

10 


Leu 


Leu 


Leu 


Ala 


Leu 

15 


cys 


Trp 


Ala 


pro 


Arg 


ASp 


Ser 


Gly 


Ala 


Thr 


Ala 


Ser 


Gly 


Lys 


Lys 


Ala 


Lys 








20 






25 






30 






cys 


Asp 


ser 


Ser 


Gin 


Phe 


Gin 


cys 


Thr 


Asn 


Gly 


Arg 


Cys 


lie 


Thr 


Leu 






35 










40 






45 








Leu 


Trp 


Lys 


cys 


Asp 


Gly 


Asp 


Glu 


Asp 


Cys 


Ala 


Asp 


Gly 


ser 


Asp 


Glu 




50 




55 










60 








Lys 


Asn 


cys 


Val 


Lys 


Lys 


Thr 


Cys 


Ala 


Glu 


ser 


Asp 


Phe 


val 


cys 


Lys 


65 










70 










75 










80 


Asn 


Gly 


Gin 


Cys 


Val 


Pro 


Asn 


Arg 


Trp 


Gin 


Cys 


Asp 


Gly 


Asp 


Pro 


Asp 










85 






90 


95 




Cys 


Glu 


Asp 


Gly 


Ser 


Asp 


Glu 


Ser 


Pro 


Glu 


Gin 


cys 


His 


Met 


Arg 


Thr 






100 








105 








110 




Cys 


Arg 


lie 


Asn 


Glu 


lie 


Ser 


cys 


Gly 


Ala 


Arg 


Ser 


Thr 


Gin 


Cys 


lie 




115 










120 






125 






Pro 


Val 

130 


ser 


Trp 


Arg 


Cys 


Asp 

135 


Gly 


Glu 


Asn 


Asp 


Cys 

140 


Asp 


Asn 


Gly 


Glu 


Asp 


Glu 


Glu 


Asn 


Cys 


Gly 


Asn 


lie 


Thr 


Cys 


Ser 


Ala 


ASp 


Glu 


Phe 


Thr 


145 








150 








155 








160 


Cys 


Ser 


Ser 


Gly 


Arg 


Cys 


Val 


Ser 


Arg 


Asn 


Phe 


val 


Cys 


Asn 


Gly 


Gin 










,165 






170 








175 




Asp 


Asp 


cys 


Asp 


Asp 


Gly 


Ser 


Asp 


Glu 


Leu 


Asp 


cys 


Ala 


Pro 


Pro 


Thr 








180 










185 






190 






Cys 


Gly 


Ala 


His 


Glu 


Phe 


Gin 


Cys 


Ser 


Thr 


Ser 


ser 


cys 


He 


Pro 


Leu 






195 










200 










205 








Ser 


Trp 


Val 


Cys 


Asp 


Asp 


Asp 


Ala 


Asp 


cys 


Ser 


Asp 


Gin 


Ser 


Asp 


Glu 




210 










215 










220 








ser 


Leu 


Glu 


Gin 


cys 


Gly 


Arg 


Gin 


Pro 


val 


lie 


His 


Thr 


Lys 


cys 


Pro 


225 










230 










235 






240 


Thr 


ser 


Glu 


lie 


Gin 


Cys 


Gly 


ser 


Gly 


Glu 


cys 


lie 


His 


Lys 


Lys 


Trp 










245 










250 






255 



Page 303 




WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 



Arg 


Cys 


Asp 


Gly 

260 


Asp 


Pro 


Asp 


cys 


Lys 

265 


ASp 


Gly 


ser 


Asp 


Glu 

270 


val 


Asn 


cys 


Pro 


Ser 

275 


Arg 


Thr 


Cys 


Arg 


pro 

280 


ASP 


Gin 


Phe 


Glu 


cys 

285 


Glu 


Asp 


Gly 


ser 


Cys 

290 


lie 


His 


Gly 


ser 


Arg 

295 


Gin 


ser 


Asn 


Gly 


lie 

300 


Arg 


Asp 


cys 


Val 


Asp 


Gly 


ser 


Asp 


Glu 


Val 


Asn 


cys 


Lys 


Asn 


val 


Asn 


Gin 


cys 


Leu 


Gly 


305 








310 






315 








320 


Pro 


Gly 


Lys 


Phe 


Lys 

325 


Cys 


Arg 


ser 


Gly 


Glu 

330 


Cys 


He 


Asp 


Met 


Ser 

335 


Lys 


Val 


cys 


Asp 


Gin 


Glu 


Gin 


Asp 


Cys 


Arg 


ASp 


Trp 


Ser 


Asp 


Glu 


Pro 


Leu 








340 








345 










350 






Lys 


Glu 


cys 


His 


lie 


Asn 


Glu 


cys 


Leu 


val 


Asn 


Asn 


Gly 


Gly 


Cys 


Ser 




355 










360 










365 






His 


lie 


Cys 


Lys 


Asp 


Leu 


val 


lie 


Gly 


Tyr 


Glu 


Cys 


ASp 


cys 


Ala 


Ala 




370 




375 






* 


380 






Gly 


Phe 


Glu 


Leu 


He 


Asp 


Arg 


Lys 


Thr 


Cys 


Gly 


Asp 


lie 


Asp 


Glu 


cys 


385 










390 










395 










400 


Gin 


Asn 


Pro 


Gly 


He 


Cys 


Ser 


Gin 


He 


Cys 


II e 


Asn 


Leu 


Lys 


Gly 


Gly 










405 








410 








415 


Tyr 


Lys 


Cys 


Glu 

420 


cys 


Ser 


Arg 


Gly 


Tyr 

425 


Gin 


Met 


Asp 


Leu 


Ala 

430 


Thr 


Gly 


Val 


Cys 


Lys 


Ala 


Val 


Gly 


Lys 


Glu 


Pro 


Ser 


Leu' 


He 


Phe 


Thr 


Asn 


Arg 






435 






440 










445 






Arg 


Asp 


He 


Arg 


Lys 


lie 


Gly 


Leu 


Glu 


Arg 


Lys 


Glu 


Tyr 


He 


Gin 


Leu 




450 








455 






460 








Val 


Glu 


Gin 


Leu 


Arg 


Asn 


Thr 


val 


Ala 


Leu 


Asp 


Ala 


Asp 


lie 


Ala 


Ala 


465 








470 










475 








480 


Gin 


Lys 


Leu 


Phe 


Trp 

485 


Ala 


Asp 


Leu 


Ser 


Gin 

490 


Lys 


Ala 


He 


Phe 


Ser 

495 


Ala 


Ser 


He 


Asp 


Asp 


Lys 


val 


Gly 


Arg 


His 


Phe 


Lys 


Met 


He 


Asp 


Asn 


val 








500 








505 








510 






Tyr 


Asn 


Pro 


Ala 


Ala 


i 

He 


Ala 


val 


Asp 


Trp 


val 


Tyr 


Lys 


Thr 


lie 


Tyr 






515 










520 






525 







Page 304 




WO 03/106657 PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 



Trp 


Thr 


ASp 


Ala 


Ala 


Ser 


Lys 


Thr 


He 


Ser 


Val 


Ala 


Thr 


Leu 


Asp 


Gly 


530 








535 










540 










Ala 


Lys 


Arg 


Lys 


phe 


Leu 


Phe 


Asn 


Ser 


Asp 


Leu 


Arg 


Glu 


Pro 


Ala 


Ser 


545 




550 








555 








560 


lie 


Ala 


val 


Asp 


Pro 


Leu 


Ser 


Gly 


Phe 


val 


Tyr 


Trp 


Ser 


Asp 


Trp 


Gly 








565 








570 










575 




Glu 


Pro 


Ala 


Lys 


lie 


Glu 


Lys 


Ala 


Gly 


Met 


Asn 


Gly 


Phe 


Asp 


Arg 


Arg 








580 








585 










590 




Pro 


Leu 


val 


Thr 


Glu 


Asp 


He 


Gin 


Trp 


Pro 


Asn 


Gly 


He 


Thr 


Leu 


Asp 






595 








600 








605 








Leu 


Val 


Lys 


Ser 


Arg 


Leu 


Tyr 


Trp 


Leu 


Asp 


Ser 


Lys 


Leu 


His 


Met 


Leu 




610 






615 






620 










Ser 


Ser 


Val 


Asp 


Leu 


Asn 


Gly 


Gin 


Asp 


Arg 


Arg 


lie 


Val 


Leu 


Lys 


Ser 


625 








630 






635 










640 


Leu 


Glu 


Phe 


Leu 


Ala 


His 


Pro 


Leu 


Ala 


Leu 


Thr 


lie 


Phe 


Glu 


Asp 


Arg 










645 










650 










655 


Val 


Tyr 


Trp 


lie 


Asp 


Gly 


Glu 


Asn 


Glu 


Ala 


Val 


Tyr 


Gly 


Ala 


Asn 


Lys 




660 






665 










670 






Phe 


Thr 


Gly 


Ser 


Glu 


Leu 


Ala 


Thr 


Leu 


val 


Asn 


Asn 


Leu 


Asn 


Asp 


Ala 






675 










680 










685 






Gin 


Asp 


lie 


He 


Val 


Tyr 


Hi s 


Glu 


Leu 


Val 


Gin 


Pro 


ser 


Gly 


Lys 


Asn 




690 








695 










700 






Trp 


Cys 


GlU 


Asp 


Asp 


Met 


Glu 


Asn 


Gly 


Gly 


Cys 


Glu 


Tyr 


Leu 


cys 


Leu 


705 










710 










715 










720 


Pro 


Ala 


Pro 


Gin 


lie 


Asn 


Asp 


His 


Ser 


pro 


Lys 


Tyr 


Thr 


cys 


ser 


cys 










725 








730 




735 


Pro 


Asn 


Gly 


Tyr 


Asn 


Leu 


Gl U 


Glu 


Asn 


Gly 


Arg 


Glu 


cys 


Gin 


ser 


Thr 






740 










745 




750 






ser 


Thr 


pro 

755 


val 


Thr 


Tyr 


Ser 


Glu 

760 


Thr 


Lys 


Asp 


He 


Asn 

765 


Thr 


Thr 


Asp 


lie 


Leu 

770 


Arg 


Thr 


ser 


Gly 


Leu 

775 


Val 


Pro 


Gly 


Gly 


lie 

780 


Asn 


val 


Thr 


Thr 


Ala 


Val 


Ser 


Glu 


Val 


ser 


Val 


Pro 


Pro 


Lys 


Gly 


Thr 


Ser 


Ala 


Ala 


Trp 


785 










790 








795 










800 



Page 305 




WO 03/106657 



PCT/US03/19260 



Nonprovisional IP-017.ST25.txt 



Ala 


lie 


Leu 


Pro 


Leu 

805 


Leu 


Leu 


Leu 


val 


Met 

810 


Ala 


Ala 


Val 


Gly 


VS 


Tyr 


Leu 


Met 


Trp 


Arg 


Asn 


Trp 


Gin 


His 


Lys 


Asn 


Met 


Lys 


Ser 


Met 


Asn 


Phe 






820 








825 








830 






CL 

l/> 

< 


Asn 


Pro 


val 


Tyr 


Leu 


Lys 


Thr 


Thr 


Glu 


Glu 


Asp 


Leu 


Ser 


lie 


Asp 




835 






840 










845 








lie 


Gly 


Arg 


His 


ser 


Ala 


ser 


Val 


Gly 


His 


Thr 


Tyr 


Pro 


Ala 


lie 


Ser 




850 








855 








860 










val 


val 


Ser 


Thr 


Asp 


Asp 


Asp 


Leu 


Ala 

















865 870 



<210> 94 

<211> 1614 

<212> PRT 
<213> MOUSE 



<400> 94 



Met 


Glu 


Thr 


Ala 


pro 


Thr 


Arg 


Ala 


pro 


pro 


pro 


pro 


pro 


pro 


pro 


Leu 


1 








5 








10 










15 




Leu 


Leu 


Leu 


val 


Leu 


Tyr 


cys 


ser 


Leu 


val 


pro 


Ala 


Ala 


Ala 


ser 


Pro 








20 






25 










30 






Leu 


Leu 


Leu 


Phe 


Ala 


Asn 


Arg 


Arg 


Asp 


Val 


Arg 


Leu 


Val 


Asp 


Ala 


Gly 






35 








40 






45 






Gly 


val 


Lys 


Leu 


Glu. 


ser 


Thr 


lie 


val 


Ala 


Ser 


Gly 


Leu 


Glu 


Asp 


Ala 


50 








55 










60 








Ala 

65 


Ala 


val 


Asp 


Phe 


Gin 

70 


Phe 


Ser 


Lys 


Gly 


Ala 

75 


val 


Tyr 


Trp 


Thr 


Asp 

80 


val 


Ser 


Glu 


Glu 


Ala 


lie 


Lys 


Gin 


Thr 


Tyr 


Leu 


Asn 


Gin 


Thr 


Gly 


Ala 










85 








90 










95 




Ala 


Ala 


Gin 


Asn 


lie 


Val 


lie 


Ser 


Gly 


Leu 


val 


Ser 


Pro 


Asp 


Gly 


Leu 








100 










105 










110 




Ala 


Cys 


Asp 


Trp 


val 


Gly 


Lys 


Lys 


Leu 


Tyr 


Trp 


Thr 


Asp 


Ser 


Glu 


Thr 






115 










120 










125 








Asn 


Arg 

130 


lie 


Glu 


Val 


Ala 


Asn 

135 


Leu 


Asn 


Gly 


Thr 


Ser 

140 


Arg 


Lys 


val 


Leu 


Phe 


Trp 


Gin 


Asp 


Leu 


Asp 


Gin 


Pro 


Arg 


Ala 


lie 


Ala 


Leu 


Asp 


pro 


Ala 


145 






150 








155 








160 



Page 306 




WO 03/106657 



PCT/US03/19260 















Nonprovisi 


onal 


IP- 


017. 


ST25 


. txt 






His 


Gly 


Tyr 


Met 


Tyr 

165 


Trp 


Thr 


Asp 


Trp 


Gly 

170 


Glu 


Ala 


pro 


Arg 


lie 

175 


Glu 


Arg 


Ala 


Gly 


Met 


Asp 


Gly 


Ser 


Thr 


Arg 


Lys 


lie 


lie 


val 


Asp 


Ser 


Asp 




180 






185 










190 






lie 


Tyr 


Trp 


Pro 


Asn 


Gly 


Leu 


Thr 


lie 


Asp 


Leu 


Glu 


Glu 


Gin 


Lys 


Leu 




195 








200 








205 








Tyr 


Trp 


Ala 


Asp 


Ala 


Lys 


Leu 


ser 


Phe 


He 


His 


Arg 


Ala 


Asn 


Leu 


Asp 


210 






215 










220 










Gly 


Ser 


Phe 


Arg 


Gl n 


Lys 


Val 


Val 


Glu 


Gly 


Ser 


Leu 


Thr 


His 


Pro 


Phe 


225 








230 








235 










240 


Ala 


Leu 


Thr 


Leu 


Ser 


Gly 


Asp 


Thr 


Leu 


Tyr 


Trp 


Thr 


Asp 


Trp 


Gin 


Thr 










245 






250 








255 




Arg 


Ser 


lie 


His 

260 


Ala 


Cys 


Asn 


Lys 


Trp 

265 


Thr 


Gly 


Glu 


Gin 


Arg 

270 


Lys 


Glu 


He 


Leu 


Ser 


Ala 


Leu 


Tyr 


Ser 


Pro 


Met 


Asp 


lie 


Gin 


Val 


Leu 


ser 


Gin 






275 








280 








285 








Gill 


Arg 


Gin 


Pro 


pro 


Phe 


His 


Thr 


Pro 


Cys 


Glu 


Glu 


Asp 


Asn 


Gly 


Gly 




290 










295 










300 










Cys 


Ser 


His 


Leu 


Cys 


Leu 


Leu 


ser 


.Pro 


Arg 


Glu 


Pro 


Phe 


Tyr 


Ser 


Cys 


305 








310 








315 










320 


Ala 


Cys 


Pro 


Thr 


Gly 


Val 


Gin 


Leu 


Gin 


ASp 


Asn. 


Gly 


Lys 


Thr 


cys 


Lys 








325 










330 








335 




Thr 


Gly 


Ala 


Glu 

340 


Glu 


val 


Leu 


Leu 


Leu 

345 


Ala 


Arg 


Arg 


Thr 


Asp 

350 


Leu 


Arg 


Arg 


lie 


ser 


Leu 


Asp 


Thr 


pro 


Asp 


Phe 


Thr 


Asp 


lie 


val 


Leu 


Gin 


val 




355 








360 








365 








Gly 


ASD 

370 


He 


Arg 


His 


Ala 


He 

375 


Ala 


He 


Asp 


Tyr 


Asp 

380 


Pro 


Leu 


Glu 


Gly 


Tyr 


Val 


Tyr 


Trp 


Thr 


Asp 


Asp 


Glu 


val 


Arg 


Ala 


lie 


Arg 


Arg 


Ala 


Tyr 


385 








390 






395 








400 


Leu 


Asp 


Gly 


ser 


Gly 


Ala 


Gin 


Thr 


Leu 


Val 


Asn 


Thr 


Glu 


lie 


Asn 


Asp 






405 










410 










415 


Pro 


Asp 


Gly 


lie 


Ala 


Val 


Asp 


Trp 


Val 


Ala 


Arg 


Asn 


Leu 


Tyr 


Trp 


Thr 




420 










425 










430 
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Asp Thr Gly Thr Asp Arg lie Glu Val Thr Arg Leu Asn Gly Thr Ser 
435 440 445 



Arg Lys lie Leu Val ser Glu Asp Leu Asp Glu Pro Arg Ala lie Val 
450 455 . 460 



Leu His pro Val Met Gly Leu Met Tyr Trp Thr Asp Trp Gly Glu Asn 
465 470 475 480 



Pro Lys lie Glu Cys Ala Asn Leu Asp Gly Arg Asp Arg His val Leu 
485 490 495 



Val Asn Thr Ser Leu Gly Trp Pro Asn Gly Leu Ala Leu Asp Leu Gin 
500 505 510 



Glu Gly Lys Leu Tyr Trp Gly Asp Ala Lys Thr Asp Lys lie Glu Val 
515 520 525 



lie Asn lie Asp Gly Thr Lys Arg Lys Thr Leu Leu Glu Asp Lys Leu 
530 535 540 



Pro His lie Phe Gly Phe Thr Leu Leu Gly Asp Phe lie Tyr Trp Thr 
545 550 555 560 



Asp Trp Gin Arg Arg ser lie Glu Arg val His Lys val Lys Ala Ser 
565 570 575 



Arg Asp val lie lie Asp Gin Leu Pro Asp Leu Met Gly Leu Lys Ala 
580 585 590 



Val Asn Val Ala Lys Val Val Gly Thr Asn Pro cys Ala Asp Gly Asn 
595 600 605 



Gly Gly Cys Ser His Leu Cys phe Phe Thr Pro Arg Ala Thr Lys Cys 
610 615 620 



Gly Cys Pro lie Gly Leu Glu Leu Leu Ser Asp Met Lys Thr Cys lie 
625 630 635 640 



lie Pro Glu Ala Phe Leu Val Phe Thr ser Arg Ala Thr lie His Arg 
645 650 655 



lie Ser Leu Glu Thr Asn Asn Asn Asp Val Ala lie Pro Leu Thr Gly 
660 665 670 



Val Lys Glu Ala Ser Ala Leu Asp Phe Asp Val Ser Asn Asn His lie 
675 680 685 



Tyr Trp Thr Asp Val Ser Leu Lys Thr lie Ser Arg Ala phe Met Asn 
690 695 700 
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Gly 


Ser 


Ser 


val 


Glu 


His 


val 


lie 


Glu 


Phe 


Gly 


Leu 


Asp 


Tyr 


Pro 


Glu 


705 










710 










715 






720 


Gly 


Met 


Ala 


val 


Asp 

725 


Trp 


Met 


Gly 


Lys 


Asn 

730 


Leu 


Tyr 


Trp 


Ala 


Asp 

735 


Thr 


Gly 


Thr 


Asn 


Arg 

740 


lie 


Glu 


val 


Ala 


Arg 

745 


Leu 


Asp 


Gly 


Gin 


Phe 

750 


Arg 


Gin 


Val 


Leu 


val 

755 


Trp 


Arg 


Asp 


Leu 


Asp 

760 


Asn 


Pro 


Arg 


Ser 


Leu 

765 


Ala 


Leu 


Asp 


Pro 


Thr 

770 


Lys 


Gly 


Tyr 


lie 


Tyr 

775 


Trp 


Thr 


Glu 


Trp 


Gly 

780 


Gly 


Lys 


Pro 


Arg 


lie 


Val 


Arg 


Ala 


Phe 


Met 


Asp 


Gly 


Thr 


Asn 


Cys 


Met 


Thr 


Leu 


val 


Asp 


785 










790 






795 










800 


Lys 


val 


Gly 


Arg 


Ala 


Asn 


Asp 


Leu 


Thr 


lie 


Asp 


Tyr 


Ala 


Asp 


Gin 


Arg 










805 










810 








815 




Leu 


Tyr 


Trp 


Thr 


Asp 


Leu 


Asp 


Thr 


Asn 


Met 


lie 


Glu 


ser 


ser 


Asn 


Met 




820 






825 










830 






Leu 


Gly 


Gin 


GlU 


Arg 


Met 


val 


lie 


Ala 


ASp 


Asp 


Leu 


Pro 


Tyr 


pro 


Phe 




835 








840 






845 






Gly 


Leu 

850 


Thr 


Gin 


Tyr 


ser 


Asp 

855 


Tyr 


He 


Tyr 


Trp 


Thr 

860 


ASp 


Trp 


Asn 


Leu 


His 

865 


ser 


lie 


Glu 


Arg 


Ala 

870 


Asp 


Lys 


Thr 


ser 




Arg 


Asn 


Arg 


Thr 


Leu 

880 


lie 


Gin 


Gly 


His 


Leu 


Asp 


Phe 


Val 


Met 


ASp 


lie 


Leu 


val 


Phe 


His 


Ser 








885 








890 










895 




Ser 


Arg 


Gin 


Asp 

900 


Gly 


Leu 


Asn 


Asp 


Cys 

905 


Val 


His 


Ser 


Asn 


Gly 

910 


Gin 


Cys 


Gly 


Gin 


Leu 


cys 


Leu 


Ala 


lie 


pro 


Gly 


Gly 


His 


Arg 


cys 


Gly 


Cys 


Ala 






915 










920 






925 




Ser 


His 


Tyr 


Thr 


Leu 


Asp 


Pro 


Ser 


Ser 


Arg 


Asn 


cys 


Ser 


Pro 


Pro 


Ser 




930 








935 








940 










Thr 


Phe 


Leu 


Leu 


Phe 


Ser 


Gin 


Lys 


Phe 


Ala 


lie 


Ser 


Arg 


Met 


lie 


Pro 


945 










950 








955 








960 


Asp 


Asp 


Gin 


Leu 


Ser 


Pro 


Asp 


Leu 


val 


Leu 


Pro 


Leu 


His 


Gly 


Leu 


Arg 








965 










970 








975 
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Asn Val Lys Ala lie Asn Tyr Asp Pro Leu Asp Lys Phe lie Tyr Trp 
980 985 990 



Val Asp Gly Arg Gin Asn lie Lys Arg Ala Lys Asp Asp Gly Thr Gin 
995 1000 1005 



Pro Ser Met Leu Thr Ser Pro Ser Gin Ser Leu Ser Pro Asp Arg 
1010 1015 1020 



Gin Pro His Asp Leu ser lie Asp lie Tyr ser Arg Thr Leu Phe 
1025 1030 1035 



Trp Thr cys Glu Ala Thr Asn Thr lie Asn val His Arg Leu Asp 
1040 1045 1050 



Gly Asp Ala Met Gly val Val Leu Arg Gly Asp Arg Asp Lys Pro 
1055 1060 1065 



Arg Ala lie Ala Val Asn Ala Glu Arg Gly Tyr Met Tyr Phe Thr 
1070 1075 1080 



Asn Met Gin Asp His Ala Ala Lys lie Glu Arg Ala ser Leu Asp 
1085 1090 1095 



Gly Thr Glu Arg Glu val Leu Phe Thr Thr Gly Leu lie Arg Pro 
1100 1105 1110 



val Ala Leu val val Asp Asn Ala Leu Gly Lys Leu Phe Trp val 
1115 1120 1125 



Asp Ala Asp Leu Lys Arg lie Glu ser cys Asp Leu Ser Gly Ala 
1130 1135 1140 



Asn Arg Leu Thr Leu Glu Asp Ala Asn lie val Gin Pro val Gly 
1145 1150 1155 



Leu Thr val Leu Gly Arg His Leu Tyr Trp lie Asp Arg Gin Gin 
1160 1165 1170 



Gin Met lie Glu Arg val Glu Lys Thr Thr Gly Asp Lys Arq Thr 
1175 1180 1185 



Arg Val Gin Gly Arg val Thr His Leu Thr Gly lie His Ala val 
1190 1195 1200 



Glu Glu Val Ser Leu Glu Glu Phe ser Ala His Pro Cys Ala Arq 
1205 1210 1215 



Asp Asn Gly Gly Cys ser His He Cys lie Ala Lys Gly Asp Gly 
1220 1225 1230 
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Thr Pro Arg Cys Ser cys Pro Val His Leu Val Leu Leu Gin Asn 
1235 1240 1245 



Leu Leu Thr Cys Gly Glu Pro Pro Thr cys ser Pro Asp Gin Phe 
1250 1255 1260 



Ala Cys Thr Thr Gly Glu lie Asp cys lie Pro Gly Ala Trp Arg 
1265 1270 1275 



Cys Asp Gly Phe Pro Glu Cys Ala Asp Gin ser Asp Glu Glu Gly 
1280 1285 1290 



cys Pro val Cys ser Ala Ser Gin phe pro cys Ala Arg Gly Gin 
1295 1300 1305 



cys val Asp Leu Arg Leu Arg cys Asp Gly Glu Ala Asp cys Gin 
1310 1315 1320 



Asp Arg ser Asp Glu Ala Asn Cys Asp Ala val Cys Leu Pro Asn 
1325 1330 1335 



Gin Phe Arg cys Thr ser Gly Gin cys val Leu lie Lys Gin Gin 
1340 1345 1350 



Cys Asp Ser Phe Pro Asp Cys Ala Asp Gly ser Asp Glu Leu Met 
1355 1360 1365 



Cys Glu lie Asn Lys Pro Pro Ser Asp Asp lie Pro Ala His ser 
1370 1375 1380 



Ser Ala lie Gly Pro Val lie Gly lie lie Leu Ser Leu Phe Val 
1385 1390 1395 



Met Gly Gly Val Tyr phe Val Cys Gin Arg val Met Cys Gin Arg 
1400 1405 ‘ 1410 



Tyr Thr Gly Ala Ser Gly Pro Phe Pro His Glu Tyr Val Gly Gly 
1415 1420 1425 



Ala Pro His Val Pro Leu Asn P he lie Ala Pro Gly Gly ser Gin 
1430 1435 1440 



His Gly Pro Phe Pro Gly lie Pro cys Ser Lys Ser Val Met Ser 
1445 1450 1455 



Ser Met ser Leu val Gly Gly Arg Gly Ser Val Pro Leu Tyr Asp 
1460 1465 1470 



Arg Asn His Val Thr Gly Ala Ser ser Ser ser ser Ser ser Thr 
1475 1480 1485 
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Lys Ala Thr Leu Tyr pro Pro lie Leu Asn Pro Pro pro Ser Pro 
1490 1495 1500 



Ala Thr Asp Pro Ser Leu Tyr Asn Val Asp val Phe Tyr ser ser 
1505 1510 1515 



Gly Ser pro Ala Thr Ala Arg Pro Tyr Arg pro Tyr val lie Arg 
1520 1525 1550 



Gly Met Ala Pro Pro Thr Thr Pro cys Ser Thr Asp val Cys Asp 
1535 1540 1545 



Ser Asp Tyr ser Thr ser Arg Trp Lys ser ser Lys Tyr Tyr Leu 
1550 1555 1560 



Asp Leu Asn Ser Asp Ser Asp Pro Tyr pro pro Pro Pro Thr Pro 
1565 1570 1575 - 



His ser Gin Tyr Leu ser Ala Glu Asp Ser cys Pro Pro ser pro 
1580 1585 1590 



Gly Thr Glu Arg ser Tyr cys His Leu Phe pro Pro Pro pro ser 
1595 1600 1605 



Pro cys Thr Asp ser ser 
1610 

I 

<210> 95 

<211> 837 

<212> PRT 

<213> HOMO SAPIENS 

<400> 95 

Gly Asp Arg cys Glu Arg Asn Glu Phe Gin Cys Gin Asp Gly Lys Cys 
15 10 15 



lie Ser Tyr Lys Trp val Cys Asp Gly Ser Ala Glu cys Gin Asp Gly 
20 25 30 



Ser Asp Glu ser Gin Glu Thr cys Leu ser Val Thr cys Lys Ser Gly 
35 40 45 



Asp Phe ser cys Gly Gly Arg val Asn Arg Cys lie pro Gin Phe Trp 
50 55 60 



Arg Cys Asp Gly Gin Val Asp Cys Asp Asn Gly Ser Asp Glu Gin Gly 
65 70 75 80 



Cys Pro Pro Lys Thr Cys Ser Gin Asp Glu Phe Arg cys His Asp Gly 
85 90 95 
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Lys cys lie ser Arg Gin Phe val cys Asp Ser Asp Arg Asp cys Leu 
100 105 110 



Asp Gly ser Asp Glu Ala ser cys Pro val Leu Thr cys Gly pro Ala 
115 120 125 



ser Phe Gin cys Asn ser ser Thr cys lie Pro Gin Leu Trp Ala cys 
130 135 140 



Asp Asn Asp Pro Asp cys Glu Asp Gly Ser Asp Glu Trp pro Gin Arg 
145 150 155 160 



cys Arg Gly Leu Tyr Val Phe Gin Gly Asp Ser ser pro cys ser Ala 
165 170 175 



Phe Glu Phe His Cys Leu Ser Gly Glu Cys lie His Ser ser Trp Arq 
180 185 190 



Cys Asp Gly Gly Pro Asp Cys Lys Asp Lys Ser Asp Glu Glu Asn Cys 
195 200 205 



Ala Val Ala Thr Cys Arg Pro Asp Glu Phe Gin cys Ser Asp Gly Asn 
210 215 220 



Cys lie His Gly Ser Arg Gin Cys Asp Arg Glu Tyr Asp Cys Lys Asp 
225 230 235 240 



Met Ser Asp Glu Val Gly Cys Val Asn Val Thr Leu cys Glu Gly Pro 
245 250 255 



Asn Lys Phe Lys cys His ser Gly Glu Cys lie Thr Leu Asp Lys val 
260 265 270 



cys Asn Met Ala Arg Asp cys Arg Asp Trp Ser Asp Glu Pro lie Lys 
275 280 285 



Glu cys Gly Thr Asn Glu cys Leu Asp Asn Asn Gly Gly cys Ser His 
290 295 300 



val cys Asn Asp Leu Lys lie Gly Tyr Glu Cys Leu cys Pro Asp Gly 
305 310 315 320 



Phe Gin Leu val Ala Gin Arg Arg cys Glu Asp lie Asp Glu Cys Gin 
325 330 335 



Asp Pro Asp Thr Cys ser Gin Leu Cys Val Asn Leu Glu Gly Gly Tyr 
340 345 350 



Lys Cys Gin cys Glu' Glu Gly Phe Gin Leu Asp Pro His Thr Lys Ala 
355 360 365 
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He 
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val 


Val 
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Asp 
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Glu 


val 
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ser 
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415 




Arg 


He 
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Trp 


Ser 


Asp 


Leu 


ser 


Gin 


Arg 


Met 


He 


cys 


ser 


Thr 


Gin 








420 








425 








430 






Leu 


Asp 


Arg 

435 


Ala 


His 


Gly 


Val 


Ser 

440 


Ser 


Tyr 


Asp 


Thr 


Val 

445 


He 


Ser 


Arg 


Asp 


lie 


Gin 


Ala 


Pro 


Asp 


Gly 


Leu 


Ala 


Val 


Asp 


Trp 


He 


Hi s 


Ser 


Asn 


450 








455 








460 










He 
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Trp 


Thr 


Asp 


Ser 


Val 
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Thr 


Val 


Ser 


Val 


Ala 


Asp 


Thr 


465 






470 








475 
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485 
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500 


val 


Asp 


Pro 
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His 
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Gly 
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Trp 
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Trp 


Gly 


Thr 
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Pro 
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He 


Lys 

520 
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Gly 


Gly 


Leu 


Asn 

525 


Gly 


Val 


Asp 


lie 
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Ser 


Leu 


Val 


Thr 


Glu 


Asn 


He 


Gin 


Trp 


Pro 


Asn 


Gly 


lie 


Thr 




530 










535 








540 








Leu 


Asp 


Leu 


Leu 


Ser 


Gly 


Arg 


Leu 


Tyr 


Trp 


val 


Asp 


Ser 


Lys 


Leu 


His 


545 










550 




555 






560 


Ser 


He 


Ser 


Ser 


He 


Asp 


Val 


Asn 


Gly 


Gly 


Asn 


Arg 


Lys 


Thr 


lie 


Leu 










565 










570 






575 




Glu 


Asp 


Glu 


Lys 


Arg 


Leu 


Ala 


His 


pro 


Phe 


Ser 


Leu 


Ala 


val 


Phe 


Glu 








580 








585 










590 






Asp 


Lys 


val 


Phe 


Trp 


Thr 


Asp 


He 


He 


Asn 


Glu 


Ala 


lie 


Phe 


ser 


Ala 






595 






600 










605 








Asn 


Arg 


Leu 


Thr 


Gly 


ser 


Asp 


val 


Asn 


Leu 


Leu 


Ala 


Glu 


Asn 


Leu 


Leu 




610 








615 










620 










Ser 


Pro 


Glu 


Asp 


Met 


val 


Leu 


Phe 


His 


Asn 


Leu 


Thr 


Gin 


Pro 


Arg 


Gly 


625 








630 










635 








640 
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val 


Asn 


Trp 


cys 


Glu 


Arg 


Thr 


Thr 


Leu 


ser 


Asn 


Gly 


Gly 


cys 
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Tyr 






645 








650 




655 


Leu 


cys 


Leu 


Pro 


Ala 


ser 


Gin 


lie 


Asn 


Pro 


His 


ser 


Pro 


Lys 


Phe 


Thr 






660 










665 










670 






Cys 


Ala 


cys 

675 


Pro 


Asp 


Gly 


Met 


Leu 

680 


Leu 


Ala 


Arg 


Asp 


Met 

685 


Arg 


Ser 


Cys 


Leu 


Thr 


Glu 


Ala 


Glu 


Ala 


Ala 


Val 


Ala 


Thr 


Gin 


Glu 


Thr 


Ser 


Thr 


val 




690 










695 










700 










Arg 


Leu 


Lys 


Val 


Ser 


Ser 


Thr 


Ala 


Val 


Arg 


Thr 


Gin 


His 


Thr 


Thr 


Thr 


705 








710 








715 










720 


Arg 


Pro 


Val 


Pro 


Asp 

725 


Thr 


Ser 


Arg 


Leu 


Pro 

730 


Gly 


Ala 


Thr 


Pro 


Gly 

735 


Leu 


Thr 


Thr 


val 


Glu 


lie 


Val 


Thr 


Met 


Ser 


His 


Gin 


Ala 


Leu 


Gly 


Asp 


val 








740 










745 










750 




Ala 


Gly 


Arg 

755 


Gly 


Asn 


Glu 


Lys 


Lys 

760 


Pro 


Ser 


Ser 


Val 


Arg 

765 


Ala 


Leu 


Ser 


lie 


Val 


Leu 


Pro 


lie 


val 


Leu 


Leu 


val 


Phe 


Leu 


Cys 


Leu 


Gly 


val 


Phe 




770 










775 










780 








Leu 


Leu 


Trp 


Lys 


Asn 


Trp 


Arg 


Leu 


Lys 


Asn 


lie 


Asn 


Ser 


lie 


Asn 


Phe 


785 










790 






795 










800 


Asp 


Asn 


Pro 


Val 


Tyr 

805 


Gin 


Lys 


Thr 


Thr 


Glu 

810 


Asp 


Glu 


Val 


His 


lie 

815 


Cys 


His 


Asn 


Gin 


Asp 


Gly 


Tyr. 


Ser 


Tyr 


Pro 


Ser 


Arg 


Gin 


Met 


Val 


Ser 


Leu 








820 






825 








830 







Glu Asp Asp val Ala 
835 



<210> 96 

<211> 1696 
<212> DNA 
<213> MOUSE 

<400> 96 

acagtccaca gtgcagaagc aagggggaaa gaattagcgg ctcctcagcc cagcaaatcc 60 

tccactcatc atgcttcctc ctgccattca tctctctctc attcccctgc tctgcatcct 120 

gatgagaaac tgtttggctt ttaaaaatga tgccacagaa atcctttatt cacatgtggt 180 

taaacctgtc ccggcacacc ccagcagcaa cagcaccctg aatcaagcca ggaatggagg 240 

caggcatttc agtagcactg gactggatcg aaacagtcga gttcaagtgg gctgcaggga 
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actgcggtcc accaaataca tttcggacgg ccagtgcacc agcatcagcc ctctgaagga 360 
gctggtgtgc gcgggcgagt gcttgcccct gccggtgctt cccaactgga tcggaggagg 420 
ctatggaaca aagtactgga gccggaggag ctctcaggag tggcggtgtg tcaacgacaa 480 
gacgcgcacc cagaggatcc agctgcagtg tcaggacggc agcacgcgca cctacaaaat 540 
caccgtggtc acggcgtgca agtgcaagag gtacacccgt cagcacaacg agtccagcca 600 
caactttgaa agcgtgtcgc ccgccaagcc cgcccagcac cacagagagc ggaagagagc 660 
cagcaaatcc agcaagcaca gtctgagcta gacctggact gactagaaag catctgctac 720 
ccagatttga ttgcttggaa gactctctct cgagcctgcc attgctcttt cctcacttga 780 
aagtatatgc tttctgcttt gatcaagccc agcaggctgt ccttctctgg gactagcttt 840 
tcctttgcaa gtgtctcaag atgtaatgag tagtttgcag tgaaagccag gcatcctgta 900 
gtttccatcc cctcccccat cccagtcatt tctttaaaag cacctgatgc tgcattctgt 960 
tacagtttaa aaaaaaaaaa aaacaaaaaa cgctcctttc cctaaacccc ttcccaaact 1020 
aaatccctcc gaaccagaga agttcgtgga aaaaaatgta tcttcccaga acatttcaga 1080 
aaggggcttt tccagtcgtt tttatgggaa tagtttgaca gccaggggtt agttttgaaa 1140 
gagaggcaaa ccttgtgaca tttcacttca aaaaacagcc cggtggcatt tttccagtct 1200 
cagtgtgaaa ttatccccct gaatgttgac ctctctggga gtggaatgcc agcaattcat 1260 
ggcagcagct aataggtaaa gccggttatt tatttgtcaa tgttgttatt taatgagctc 1320 
ttgcatgtga ttttttttca aaatgttaat tttttttatg ttttgaagct ttttcatgta 1380 
cctaaatatt tcccaatacg atttgtggtt ggtctagaaa tatgaaaata tctgttgtag 1440 
atatgtaaaa taaatgtttt actctccgta tatattgcac ggttcaccat catcattagc 1500 
gtggttttct gtaaagctga agtatgtaat actttattat ttagtccatg aaatcagatg 1560 
gcagcttgat cttcaatgcc attggtttcc tttaataaac ataaacactg ctcaacgctg 1620 
ttgtccttgc ctctaacatg tataaaaagg tacatgcttg cagacattgt aaaataaagt 1680 
tatacgctgt aatcgc 1696 

<210> 97 

<211> 1568 
<212> DNA 
<213> RAT 

<400> 97 

atgcttcctc ctgccattca tctctctctc attcccctgc tctgcatcct gatgaaaaac 60 

tgtttggctt ttaaaaatga tgccacagaa atcctttatt cacatgtggt taaacctgtt 120 

tcagcacacc ccagcagcaa cagcaccttg aatcaagcca ggaatggagg caggcacttc 180 

agtagcacgg gactggatcg aaatagtcga gttcaagtgg gctgcaggga actgcggtcc 240 

accaaataca tctcggatgg ccagtgcacc agcatcagcc ctctgaagga gctggtgtgc 300 

gcgggtgagt gcttgccctt gccagtgctt cccaactgga tcggaggagg ctacggaaca 360 

aagtactgga gccggaggag ctcccaggag tggcggtgtg tcaacgacaa gacgcgcacc 420 
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cagagaatcc agctgcagtg tcaggacggc 
acagcgtgca agtgcaagag gtacacccgg 
agcgtgtctc ccgccaagcc cgcccagcac 
agcaagcaca gtctgagcta gagctggact 
ttgcgtggaa gactcgctcg agcctgccat 
tctgctttga tcaggcccag caggctgtcc 
ttctcaagat gtaatgagta gtttgcagtg 
cccccagtca tttctttcaa aagcacctga 
tccattccct aacccttccc aaactaaatc 
aaaatgtatc ttcacagaac atttcacaaa 
gtttgacagc caggggttag cttcctttga 
caaaaataag cccggtggca ttttccagtc 
ctctcttgga gtggaatgcc agcaatgcaa 
tatttgtcga tgttgttatt taatgagctc 
tttttttata ttttgaagct ttttcatgta 
ggtctagaaa tatgaaaata catgttgtag 
atatattaca cggttcgtca ttagcgtggt 
tattatttag tccatgaaat cagaaggcag 
ataaacataa atgctgttgt ctttgcctct 
aagttata 

<210> 98 

<211> 378 \ 

<212> DNA 
<213> DAN 10 RERIO 

<400> 98 

ggctgcaggg agctgaggtc cactaagtat 
ccagtcaagg agttggtgtg tgctggtgaa 
atcggtggag gtcactactg gagcagacgg 
cgcacacgta cccagcgcat taaactccag 
atcacagctg tcacctcctg cacatgcaag 
catgcacctc agagtcactc aaaggatcat 
aaaaataaaa actccaag 

<210> 99 

<211> 4845 

<212> DNA 
<213> MOUSE 



agcacacgca cctacaaaat caccgtggtc 
cagcacaacg agtccagcca caactttgaa 
cacagagagc ggaagagagc cagcaaatcc 
gactagaaag catctgctcc ccagatttga 
tgctcttttc tcacttgaaa gtatatgctt 
ttctctggga ctagcttttc ctttgcaagt 
aaagccaggc atcccatagt ttcaccccct 
tgctgcatcc tgttacagtt taaaccgcgc 
cctccgaacc ggagaagttc aatcaaaaaa 
ggggcttttc cagtagtttt tatgggaata 
aagagaggca aaccttgtga catttcactt 
tcagtgtgaa attatccccc tcgtgttgac 
ggcagcagct agtaggtaaa gccggttatt 
gcgcatgtga ttttttttcc aaatgttaat 
cctaaatatt tcccaatacg atttgtggtt 
atatgtaaaa ataaatattt tagactcctt 
tccctgtaaa gctgaagtta tgtaatactt 
cttgaccttc ggtaccatcg gtttctttta 
gacatgcatg cttgcagata ctgtaaaata 



atatctgatg gccaatgcac cagcctgaac 
tgtctgccca cccacctgct gcccaactgg 
gatgcccagg agtggcgctg tgtcaccgac 
tgccaggacg gcaccacacg cacatacaaa 
agatacactc gccaaaacaa cgagtcctct 
ccactgcaga gccccaagaa gaaaaaaagc 



480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1568 



60 

120 

180 

240 

300 

360 

378 
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<400> 99 

atggaaacgg cgccgacccg ggcccctccg ccgccgccgc cgccgctgct gctgctggtg 60 

ctgtactgca gcttggtccc cgccgcggcc tcaccgctcc tgttgtttgc caaccgccgg 120 

gatgtgcggc tagtggatgc cggcggagtg aagctggagt ccaccattgt ggccagtggc 180 

ctggaggatg cagctgctgt agacttccag ttctccaagg gtgctgtgta ctggacagat 240 

gtgagcgagg aggccatcaa acagacctac ctgaaccaga ctggagctgc tgcacagaac 300 

attgtcatct cgggcctcgt gtcacctgat ggcctggcct gtgactgggt tggcaagaag 360 

ctgtactgga cggactccga gaccaaccgc attgaggttg ccaacctcaa tgggacgtcc 420 

cgtaaggttc tcttctggca ggacctggac cagccaaggg ccattgccct ggatcctgca 480 

catgggtaca tgtactggac tgactggggg gaagcacccc ggatcgagcg ggcagggatg 540 

gatggcagta cccggaagat cattgtagac tccgacattt actggcccaa tgggctgacc 600 

atcgacctgg aggaacagaa gctgtactgg gccgatgcca agctcagctt catccaccgt 660 

gccaacctgg acggctcctt ccggcagaag gtggtggagg gcagcctcac tcaccctttt 720 

gccctgacac tctctgggga cacactctac tggacagact ggcagacccg ctccatccac 780 

gcctgcaaca agtggacagg ggagcagagg aaggagatcc ttagtgctct gtactcaccc 840 

atggacatcc aagtgctgag ccaggagcgg cagcctccct tccacacacc atgcgaggag 900 

gacaacggtg gctgttccca cctgtgcctg ctgtccccga gggagccttt ctactcctgt 960 

gcctgcccca ctggtgtgca gttgcaggac aatggcaaga cgtgcaagac aggggctgag 1020 

gaagtgctgc tgctggctcg gaggacagac ctgaggagga tctctctgga cacccctgac 1080 

ttcacagaca tagtgctgca ggtgggcgac atccggcatg ccattgccat tgactacgat 1140 

cccctggagg gctacgtgta ctggaccgat gatgaggtgc gggctatccg cagggcgtac 1200 

ctagatggct caggtgcgca gacacttgtg aacactgaga tcaatgaccc cgatggcatt 1260 

gctgtggact gggtcgcccg gaacctctac tggacagata caggcactga cagaattgag 1320 

gtgactcgcc tcaacggcac ctcccgaaag atcctggtat ctgaggacct ggacgaaccg 1380 

cgagccattg tgttgcaccc tgtgatgggc ctcatgtact ggacagactg gggggagaac 1440 

cccaaaatcg aatgcgccaa cctagatggg agagatcggc atgtcctggt gaacacctcc 1500 

cttgggtggc ccaatggact ggccctggac ctgcaggagg gcaagctgta ctggggggat 1560 

gccaaaactg ataaaatcga ggtgatcaac atagacggga caaagcggaa gaccctgctt 1620 

gaggacaagc tcccacacat ttttgggttc acactgctgg gggacttcat ctactggacc 1680 

gactggcaga gacgcagtat tgaaagggtc cacaaggtca aggccagccg ggatgtcatc 1740 

attgatcaac tccccgacct gatgggactc aaagccgtga atgtggccaa ggttgtcgga 1800 

accaacccat gtgcggatgg aaatggaggg tgcagccatc tgtgcttctt caccccacgt 1860 

gccaccaagt gtggctgccc cattggcctg gagctgttga gtgacatgaa gacctgcata 1920 

atccccgagg ccttcctggt attcaccagc agagccacca tccacaggat ctccctggag 1980 

actaacaaca acgatgtggc tatcccactc acgggtgtca aagaggcctc tgcactggac 2040 
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tttgatgtgt ccaacaatca catctactgg 
gccttcatga atgggagctc agtggagcac 
ggaatggctg tggactggat gggcaagaac 
attgaggtgg cccggctgga tgggcagttc 
aaccccaggt ctctggctct ggatcctact 
ggcaagccaa ggattgtgcg ggccttcatg 
aaggtgggcc gggccaacga cctcaccatt 
gacctggaca ccaacatgat tgagtcttcc 
gctgacgatc tgccctaccc gtttggcctg 
gactggaacc tgcatagcat tgaacgggcg 
atccagggtc acctggactt cgtcatggac 
ggcctcaacg actgcgtgca cagcaatggc 
ggaggccacc gctgtggctg tgcttcacac 
agcccgccct ccaccttctt gctgttcagc 
gatgaccagc tcagcccgga ccttgtccta 
atcaactatg acccgctgga caagttcatc 
agggccaagg acgacggtac ccagccctcc 
ccagacagac agccacacga cctcagcatt 
tgtgaggcca ccaacactat caatgtccac 
cttcgagggg accgtgacaa gccaagggcc 
tactttacca acatgcagga ccatgctgcc 
gagcgggagg tcctcttcac cacaggcctc 
gctctgggca agctcttctg ggtggatgcc 
tctggggcca accgcctgac cctggaagat 
gtgctgggca ggcacctcta ctggatcgac 
aagaccactg gggacaagcg gactagggtt 
catgccgtgg aggaagtcag cctggaggag 
ggcggctgct cccacatctg tatcgccaag 
gtccacctgg tgctcctgca gaacctgctg 
gatcagtttg catgtaccac tggtgagatc 
ggcttccctg agtgtgctga ccagagtgat 
cagttcccct gcgctcgagg ccagtgtgtg 
gactgccagg atcgctctga tgaagcta ac 
cggtgcacca gcggccagtg tgtcctcatc 



actgatgtta gcctcaagac gatcagccga 

gtgattgagt ttggcctcga ctaccctgaa 

ctctattggg cggacacagg gaccaacagg 

cggcaggtgc ttgtgtggag agaccttgac 

aaaggctaca tctactggac tgagtggggt 

gatgggacca attgtatgac actggtagac 

gattatgccg accagcgact gtactggact 

aacatgctgg gtcaggagcg catggtgata 

actcaatata gcgattacat ctactggact 

gacaagacca gtgggcggaa ccgcaccctc 

atcctggtgt tccactcctc ccgtcaggat 

cagtgtgggc agctgtgcct cgccatcccc 

tacacgctgg accccagcag ccgcaactgc 

cagaaatttg ccatcagccg gatgatcccc 

ccccttcatg ggctgaggaa cgtcaaagcc 

tactgggtgg acgggcgcca gaacatcaag 

atgctgacct ctcccagcca aagcctgagc 

gacatctaca gccggacact gttctggacc 

cggctggatg gggatgccat gggagtggtg 

attgctgtca atgctgagcg agggtacatg 

aagatcgagc gagcctccct ggatggcaca 

atccgtcccg tggcccttgt ggtggacaat 

gacctaaagc gaatcgaaag ctgtgacctc 

gccaacatcg tacagccagt aggtctgaca 

cgccagcagc agatgatcga gcgcgtggag 

cagggccgtg tcacccacct gacaggcatc 

ttctcagccc atccttgtgc ccgagacaat 

ggtgatggaa caccgcgctg ctcgtgccct 

acttgtggtg agcctcctac ctgctcccct 

gactgcatcc ccggagcctg gcgctgtgac 

gaagaaggct gcccagtgtg ctccgcctct 

gacctgcggt tacgctgcga cggtgaggcc 

tgcgatgctg tctgtctgcc caatcagttc 

aagcaacagt gtgactcctt ccccgactgt 
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gctgatgggt ctgatgagct catgtgtgaa atcaacaagc caccctctga tgacatccca 4140 

gcccacagca gtgccattgg gcccgtcatt ggtatcatcc tctccctctt cgtcatgggc 4200 

ggggtctact ttgtctgcca gcgtgtgatg tgccagcgct acacaggggc cagtgggccc 4260 

tttccccacg agtatgttgg tggagcccct catgtgcctc tcaacttcat agccccaggt 4320 

ggctcacagc acggtccctt cccaggcatc ccgtgcagca agtccgtgat gagctccatg 4380 

agcctggtgg gggggcgcgg cagcgtgccc ctctatgacc ggaatcacgt cactggggcc 4440 

tcatccagca gctcgtccag cacaaaggcc acactatatc cgccgatcct gaacccaccc 4500 

ccgtccccgg ccacagaccc ctctctctac aacgtggacg tgttttattc ttcaggcatc 4560 

ccggccaccg ctagaccata caggccctac gtcattcgag gtatggcacc cccaacaaca 4620 

ccgtgcagca cagatgtgtg tgacagtgac tacagcatca gtcgctggaa gagcagcaaa 4680 

tactacctgg acttgaattc ggactcagac ccctaccccc ccccgcccac cccccacagc 4740 

cagtacctat ctgcagagga cagctgccca ccctcaccag gcactgagag gagttactgc 4800 

cacctcttcc cgcccccacc gtccccctgc acggactcgt cctga 4845 

< 210 > 100 
<211> 4848 
<212> DNA 
<213> HOMO SAPIENS 

<400> 100 

atggaggcag cgccgcccgg gccgccgtgg ccgctgctgc tgctgctgct gctgctgctg 60 

gcgctgtgcg gctgcccggc ccccgccgcg gcctcgccgc tcctgctatt tgccaaccgc 120 

cgggacgtac ggctggtgga cgccggcgga gtcaagctgg agtccaccat cgtggtcagc 180 

ggcctggagg atgcggccgc agtggacttc cagttttcca agggagccgt gtactggaca 240 

gacgtgagcg aggaggccat caagcagacc tacctgaacc agacgggggc cgccgtgcag 300 

aacgtggtca tctccggcct ggtctctccc gacggcctcg cctgcgactg ggtgggcaag 360 

aagctgtact ggacggactc agagaccaac cgcatcgagg tggccaacct caatggcaca 420 

tcccggaagg tgctcttctg gcaggacctt gaccagccga gggccatcgc cttggacccc 480 

gctcacgggt acatgtactg gacagactgg ggtgagacgc cccggattga gcgggcaggg 540 

atggatggca gcacccggaa gatcattgtg gactcggaca tttactggcc caatggactg 600 

accatcgacc tggaggagca gaagctctac tgggctgacg ccaagctcag cttcatccac 660 

cgtgccaacc tggacggctc gttccggcag aaggtggtgg agggcagcct gacgcacccc 720 

ttcgccctga cgctctccgg ggacactctg tactggacag actggcagac ccgctccatc 780 

catgcctgca acaagcgcac tggggggaag aggaaggaga tcctgagtgc cctctactca 840 

cccatggaca tccaggtgct gagccaggag cggcagcctt tcttccacac tcgctgtgag 900 

gaggacaatg gcggctgctc 'ccacctgtgc ctgctgtccc caagcgagcc tttctacaca 960 

tgcgcctgcc ccacgggtgt gcagctgcag gacaacggca ggacgtgtaa ggcaggagcc 1020 
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gaggaggtgc tgctgctggc ccggcggacg 
gactttaccg acatcgtgct gcaggtggac 
gacccgctag agggctatgt ctactggaca 
tacctggacg ggtctggggc gcagacgctg 
atcgcggtcg actgggtggc ccgaaacctc 
gaggtgacgc gcctcaacgg cacctcccgc 
ccccgagcca tcgcactgca ccccgtgatg 
aaccctaaaa tcgagtgtgc caacttggat 
tccctcgggt ggcccaacgg cctggccctg 
gacgccaaga cagacaagat cgaggtgatc 
ctggaggaca agctcccgca cattttcggg 
actgactggc agcgccgcag catcgagcgg 
atcattgacc agctgcccga cctgatgggg 
ggaaccaacc cgtgtgcgga caggaacggg 
cacgcaaccc ggtgtggctg ccccatcggc 
atcgtgcctg aggccttctt ggtcttcacc 
gagaccaata acaacgacgt ggccatcccg 
gactttgatg tgtccaacaa ccacatctac 
cgcgccttca tgaacgggag ctcggtggag 
gagggcatgg ccgttgactg gatgggcaag 
agaatcgaag tggcgcggct ggacgggcag 
gacaacccga ggtcgctggc cctggatccc 
ggcggcaagc cgaggatcgt gcgggccttc 
gacaaggtgg gccgggccaa cgacctcacc 
accgacctgg acaccaacat gatcgagtcg 
attgccgacg atctcccgca cccgttcggt 
acagactgga atctgcacag cattgagcgg 
ctcatccagg gccacctgga cttcgtgatg 
gatggcctca atgactgtat gcacaacaac 
cccggcggcc accgctgcgg ctgcgcctca 
tgcagcccgc ccaccacctt cttgctgttc 
ccggacgacc agcacagccc ggatctcatc 
gccatcgact atgacccact ggacaagttc 
aagcgagcca aggacgacgg gacccagccc 



gacctacgga ggatctcgct ggacacgccg 
gacatccggc acgccattgc catcgactac 
gatgacgagg tgcgggccat ccgcagggcg 
gtcaacaccg agatcaacga ccccgatggc 
tactggaccg acacgggcac ggaccgcatc 
aagatcctgg tgtcggagga cctggacgag 
ggcctcatgt actggacaga ctggggagag 
gggcaggagc ggcgtgtgct ggtcaatgcc 
gacctgcagg aggggaagct ctactgggga 
aatgttgatg ggacgaagag gcggaccctc 
ttcacgctgc tgggggactt catctactgg 
gtgcacaagg tcaaggccag ccgggacgtc 
ctcaaagctg tgaatgtggc caaggtcgtc 
gggtgcagcc acctgtgctt cttcacaccc 
ctggagctgc tgagtgacat gaagacctgc 
agcagagccg ccatccacag gatctccctc 
ctcacgggcg tcaaggaggc ctcagccctg 
tggacagacg tcagcctgaa gaccatcagc 
cacgtggtgg agtttggcct tgactacccc 
aacctctact gggccgacac tgggaccaac 
ttccggcaag tcctcgtgtg gagggacttg 
accaagggct acatctactg gaccgagtgg 
atggacggga ccaactgcat gacgctggtg 
attgactacg ctgaccagcg cctctactgg 
tccaacatgc tgggtcagga gcgggtcgtg 
ctgacgcagt acagcgatta tatctactgg 
gccgacaaga ctagcggccg gaaccgcacc 
gacatcctgg tgttccactc ctcccgccag 
gggcagtgtg ggcagctgtg ccttgccatc 
cactacaccc tggaccccag cagccgcaac 
agccagaaat ctgccatcag tcggatgatc 
ctgcccctgc atggactgag gaacgtcaaa 
atctactggg tggatgggcg ccagaacatc 
tttgttttga cctctctgag ccaaggccaa 
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aacccagaca ggcagcccca 
acgtgcgagg ccaccaatac 
gtgctgcgtg gggaccgcga 
ctgtacttca ccaacatgca 
accgagcgcg aggtcctctt 
aacacactgg gcaagctgtt 
ctgtcagggg ccaaccgcct 
accatccttg gcaagcatct 
gagaagacca ccggggacaa 
atccatgcag tggaggaagt 
aatggtggct gctcccacat 
ccagtccacc tcgtgctcct 
ccggaccagt ttgcatgtgc 
gacggctttc ccgagtgcga 
gcccagttcc cctgcgcgcg 
gcagactgtc aggaccgctc 
ttccggtgtg cgagcggcca 
tgtatcgacg gctccgacga 
ccggcccaca gcagtgccat 
ggtggtgtct attttgtgtg 
cccttcccgc acgagtatgt 
ggcggttccc agcatggccc 
gtgagcctga tggggggccg 
gcctcgtcca gcagctcgtc 
ccgccctccc cggccacgga 
attccggcca ctgtgagacc 
acgccctgca gcaccgacgt 
aagtactacc tggatttgaa 
agccagtacc tgtcggcgga 
ttccatctct tcccgccccc 

< 210 > 101 
<211> 642 

<212> DNA 
<213> MONKEY 

<400> 101 

atgcagctcc cactggccct 



Nonprovisional XP- 
cgacctcagc atcgacatct 

catcaacgtc cacaggctga 

caagcccagg gccatcgtcg 

ggaccgggca gccaagatcg 

caccaccggc ctcatccgcc 

ctgggtggac gcggacctga 

gaccctggag gacgccaaca 

ctactggatc gaccgccagc 

gcggactcgc atccagggcc 

cagcctggag gagttctcag 

ctgtattgcc aagggtgatg 

gcagaacctg ctgaectgtg 

cacaggggag atcgactgta 

tgaccagagc gacgaggagg 

gggtcagtgt gtggacctgc 

agacgaggcg gactgtgacg 

gtgtgtcctc atcaaacagc 

gctcatgtgt gaaatcacca 

cgggcccgtc attggcatca 

ccagcgcgtg gtgtgccagc 

cagcgggacc ccgcacgtgc 

cttcacaggc atcgcatgcg 

gggcggggtg cccctctacg 

cagcacgaag gccacgctgt 

cccctccctg tacaacatgg 

gtacaggccc tacatcattc 

gtgtgacagc gactacagcg 

ctcggactca gacccctatc 

ggacagctgc ccgccctcgc 

tccgtccccc tgcacggact 



gtgtcttgtc tgcctgctgg 
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017.ST25.txt 
acagccggac actgttctgg 

gcggggaagc catgggggtg 

tcaacgcgga gcgagggtac 

aacgcgcagc cctggacggc 

ctgtggccct ggtggtagac 

agcgcattga gagctgtgac 

tcgtgcagcc tctgggcctg 

agcagatgat cgagcgtgtg 

gtgtcgccca cctcactggc 

cccacccatg tgcccgtgac 

ggacaccacg gtgctcatgc 

gagagccgcc cacctgctcc 

tccccggggc ctggcgctgt 

gctgccccgt gtgctccgcc 

gcctgcgctg cgacggcgag 

ccatctgcct gcccaaccag 

agtgcgactc cttccccgac 

agccgccctc agacgacagc 

tcctctctct cttcgtcatg 

gctatgcggg ggccaacggg 

ccctcaattt catagccccg 

gaaagtccat gatgagctcc 

accggaacca cgtcacaggg 

acccgccgat cctgaacccg 

acatgttcta ctcttcaaac 

gaggaatggc gcccccgacg 

ccagccgctg gaaggccagc 

cacccccacc cacgccccac 

ccgccaccga gaggagctac 

catcctga 



tacacgcagc cttccgtgta 
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gtggagggcc aggggtggca ggccttcaag aatgatgcca cggaaatcat ccccgagctc 120 
ggagagtacc ccgagcctcc accggagctg gagaacaaca agaccatgaa ccgggcggag 180 
aatggagggc ggcctcccca ccaccccttt gagaccaaag acgtgtccga gtacagctgc 240 
cgagagctgc acttcacccg ctacgtgacc gatgggccgt gccgcagcgc caagccagtc 300' 
accgagttgg tgtgctccgg ccagtgcggc ccggcacgcc tgctgcccaa cgccatcggc 360 
cgcggcaagt ggtggcgccc gagtgggccc gacttccgct gcatccccga ccgctaccgc 420 
gcgcagcgtg tgcagctgct gtgtcccggt ggtgccgcgc cgcgcgcgcg caaggtgcgc 480 
ctggtggcct cgtgcaagtg caagcgcctc acccgcttcc acaaccagtc ggagctcaag 540 
gacttcggtc ccgaggccgc tcggccgcag aagggccgga agccgcggcc ccgcgcccgg 600 
ggggccaaag ccaatcaggc cgagctggag aacgcctact ag 642 



< 210 > 102 
<211> 264 

<212> DNA 
<213> DAN10 RERIO 

<400> 102 



gtggtcagtc ccgttcagga tgcgcagagc aacgcgtctc tgaaccgcgc gcgctccgga 60 
ggaagaggct tcagcacgca cgacagagaa cgaatcccag taggctgcag agagctccga 120 
tccaccaagt acatctcaga tggccagtgc accagcataa accctgtgaa agagctggtg 180 
tgcacaggac agtgcctccc cgctcagatg ctgcccaatt ggattggagg atacggcaag 240 
aagtcctgga accgtcttgc tttt 264 



<210> 103 

<211> 5037 

<212> DNA 
<213> DROSOPHILA 

<400> 103 



atggctctcg agccatacac aaagtctgct gaaatcgaac ctcaattgtg ccaagttata 60 

gataataatg aagatgtgac aacgaaagcg acgaaatgca cgaaatctaa cagcggagtg 120 

ggctggcgac aaatgctgat cggctttcta ctgatttgct ttggcatctc aaacagttgg 180 

cagtacaaaa atgttcacat gcccagctcc tcatccctga tcgccagccc gccagccagt 240 

gcgtttgtca atacgccggc caccctgctc tttaccacgc gccacgacat ccaggtggcg 300 

aacatcacga ggccaacggg cggacctcag atcgatgtga tcgttaggga tctggccgag 360 

gcgatggcca tcgatttcta ctacgctaag aatctggtct gctggacgga ttccggacgg 420 

gagatcattg agtgtgcgca aacgaactca tccgcactgc agccgctatt gcgggcgccc 480 

aagcaaactg tgatatccac gggtctggac aagcccgagg gcctggccat ggactggtat 540 

acggacaaga tctactggac ggatggcgaai aagaatcgca ttgaggtggc cacgctggat 600 

ggtcgctacc agaaggtgct gttctggaca gatctggatc agccgcgagc ggtggccgtg 660 

gttcctgctc gaaaattgct catctggacg gattgggggg agtatccgaa gattgagcga 720 
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gccagcatgg acggagatcc attgtcacgc 
cccaacggat tggcagtaga cctaaagaac 
catttcatcg atgtgatgag actagatgga 
aagtatccat ttagtttgac cttctacgat 
ggctccctga acgctttgga tctgcaaacc 
aaggcaccga actctgtcag agcatgggat 
tgtgctcaca acaatggaaa ttgctcacat 
tttagttgcg cctgtcccac tggagtgaag 
tcgcaggaga tgatgttcat tgtgcagcga 
ccggattaca ctatattccc gctgcctttg 
tacgatccag tggaggagca tatctattgg 
gctcatgccg atggcaccgg tgtgactgac 
ggtttggcat tggattggct ggctcgcaat 
atagaggtct gccgcctgga tggtacggca 
gagccgagag ccattgcagt ggctccttcg 
gagcgtaagc ccaaggtgga gcgcgcttcg 
tccgagaatc tgggctggcc caatggcatt 
tggtgcgatg gcaagacgga caagatcgag 
gtggtgatca gcgacaatct gaagcatctg 
tactggacag actggcaacg tcgatcgata 
cggatagtgg ttgtggatca gtatccggat 
gaagtgaggg gacagaatgc ttgtgccgtg 
aatcgtccca gggattatgt ttgccgttgt 
cgaacatgtg tggtgccagc tgctttccta 
atttctatag agtacaacga gggtaaccac 
cgggatgcac atgctctgga tgtttctgtg 
aagagcaagt gtattttccg agccttttta 
tcaggtctaa ttggtcctga tggcatcgct 
tcagatgcag aagcgcgtcg cattgaagtt 
cttctgtgga aaggagtgga ggagccacgt 
atgtactgga cggaatcgcc gacagattcg 
ttgcagacca tcgtagcggg tgccaatcat 
agacgtctgt actgggccac ccaatcgcgg 
ggtaagaagc ggcagatact ggttggcagc 



atgacattgg tcaaggagca tgtgttctgg 

gagctcatct actggacaga tggcaagcac 

agcagtcggc gaacgatagt caacaacctg 

gatcgtttgt actggacgga ttggcagagg 

cgtgaactaa aggagctaat agacacgccc 

ccctcactcc agccttatga ggataatccc 

ctctgcctgc tggcgacaaa ctcgcaagga 

ctaatctctg caaatacgtg tgccaatggt 

acgcagatta gtaagatatc cctggactca 

gggaaggtta agtacgcaat agccatagat 

tccgatgtgg agacgtacac gatcaagaga 

tttgtgacct cggaggtcag gcatcccgat 

ctctactgga cggatacggt gasggatcga 

agaaaagtgc tgatctatga gcatttggag 

ctgggctgga tgttctggag tgactggaac 

ctggatggat ccgagcgtgt ggttctggtc 

gccttggata ttgaggccaa ggccatctac 

gtggccaaca tggatgggtc tggccgacga 

tttggcctga gcatcctgga tgattaccta 

gatcgcgccc acaagataac aggcaacaat 

ttgatgggcc taaaggtgac acgtttgcgg 

cgtaatggtg gatgctcgca tctctgcctg 

gccattgatt acgagctggc caacgacaag 

ctattctcac gccaggagca cattggtcgg 

aacgacgagc ggataccgtt caaggatgtg 

gctgagcgaa ggatttactg gacagatcag 

aatggttcgt acgttcagcg aattgtggac 

gtcgattggt tggccaataa tatttactgg 

gctcgcctag atggcagcag tcggcgggtg 

tccttggtcc tagaaccgcg acgaggctat 

attcgcagag cggcaatgga cggatctgac 

gccgccggac taaccttcga ccaggagaca 

ccagctaaaa tcgaaagtgc tgattgggat 

gatatggatg agccgtatgc ggtgtccttg 
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taccaagact atgtgtactg gagcgactgg aacactggag acattgagcg tgtgcacaag 2820 

actacgggtc agaatcgcag cctggtgcac tcgggcatga cgtacatcac ctcgctgctg 2880 

gtgttcaacg ataaacgcca gacaggtgtt aatccgtgca aggtgaacaa tggaggatgt 2940 

tcacatctct gcttggctca acccggaaga cggggcatga cctgcgcctg tcccactcac 3000 

taccagttgg ccaaggacgg cgtctcatgt attccgccca gaaactacat tatcttcagt 3060 

cagaggaact gttttgggcg attgctaccg aacactacgg attgcccaaa tattccactg 3120 

cccgtttctg gcaagaatat tcgtgctgtg gactatgatc ccatcactca ccatatttat 3180 

tggattgaag gcagaagtca cagcatcaaa cgatcacttg ccaatgggac caaagtcagc 3240 

ttattggcca attccggcca gccttttgac ctggccatcg acattattgg gcgtctgctc 3300 

ttctggactt gctcccagtc taacagcatc aacgttacta gtttcctggg cgaatccgtt 3360 

ggcgtcatcg atacgggaga ttcagagaag cctcgcaaca ttgcagtgca tgccatgaag 3420 

cgcctgctct tttggacaga tgttggtagc catcaggcta taatacgtgc ccgagttgat 3480 

ggcaatgagc gcgtggagct ggcttacaaa ctggagggcg taactgcctt agctttggat 3540 

cagcagtccg atatgattta ctatgcacat ggcaagcgga tcgatgccat tgacatcaac 3600 

ggaaaaaaca aaaaaacact tgtttctatg cacatttcgc aagtgatcaa catcgctgcc 3660 

ttgggtggct ttgtctactg gctggatgat aaaaccggcg tggaacgtat cacggtgaat 3720 

ggcgaaagac gatctgctga actgcagcgc ctacctcaga tcaccgatat ccgggccgtt 3780 

tggacgccag atccgaaagt cctgcgaaat cacacgtgca tgcacagccg aaccaagtgc 3840 

tcgcacatct gtattgccag cggtgaagga atcgctagaa cccgcgacgt ctgctcctgc 3900 

ccaaagcatc taatgttgct ggaggacaag gagaactgtg gcgcttttcc cgcctgtggc 3960 

ccggatcatt ttacgtgcgc agctcccgta tcgggaatca gtgacgtgaa caaagactgc 4020 

atcccagcct cgtggcgttg tgacggacag aaggactgtc cggacaagtc agacgaggtg 4080 

ggttgtccca cttgccgggc agatcagttc agctgtcagt cgggcgagtg catcgacaag 4140 

tcgctggtgt gcgatggcac caccaattgt gccaacggtc atgatgaagc cgattgttgc 4200 

aagcgaccag gggagttcca gtgtcccatt aacaagctct gcatctcggc cgcactgctc 4260 

tgcgatggat gggagaactg cgccgatgga gctgatgaat cctcggatat ctgcctgcaa 4320 

cgccgc atgg cacctgctac cgacaaacgt gcctttatga ttttgattgg cgctaccatg 4380 

atcaccatat tttcgattgt ctatttgctg cagttctgtc gcacgcgtat tggaaagagt 4440 

cgaacagagc ctaaggatga ccaggccact gatccattgt caccctcgac gctgagcaaa 4500 

tcgcaaaggg tttccaaaat cgcttcggtt gcggatgcag tacgcatgtc tacgctgaac 4560 

tcgcgcaaca gcatgaattc ctacgatcgc aatcatatca caggcgcctc aagctcaacg 4620 

acgaatggta gcagtatggt ggcgtatcca atcaatccac caccgtcgcc agcaaccaga 4680 

tcgcgtcgcc cgtacaggca ctacaagatc atcaatcagc ctccaccgcc aacaccctgc 4740 

tcaacggaca tttgtgatga gtctgactcg aattatacga gcaaatcgaa cagcaataac 4800 
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agtaatgggg gagccacaaa gcattcttcc agttcggcgg ccgcctgctt gcaatatggc 
tacgatagtg agccgtatcc gccgccgccg acaccacgct cccattacca cagcgatgtg 
cgcattgtgc cggaatcctc ctgcccgcca tcgccgtcat cgcggagctc cacgtacttc 
tcgccgctcc cgcctccgcc atcaccagta cagtcgccga gtcggggatt tacgtaa 



<210> 104 

<211> 206 
<212> PRT 
<213> HOMO SAPIENS 

<400> 104 



Met 

1 


Leu 


Pro 


Pro 


Ala 

5 


He 


His 


Phe 


Leu 


Met 


Lys 


Ser 

20 


cys 


Leu 


Ala 


Phe 


Tyr 


Ser 


His 

35 


val 


val 


Lys 


Pro 


Val 

40 


Thr 


Leu 

50 


Asn 


Gin 


Ala 


Arg 


Asn 

55 


Gly 


Leu 

65 


ASP 


Arg Asn 


Thr 


Arg 

70 


val 


Gin 


T hr 


Lys 


Tyr 


lie 


ser 

85 


Asp 


Gly 


Gin 


Glu 


Leu 


val 


cys 

100 


Ala 


Gly 


Glu 


cys 


Trp 


lie 


Gly Gly 
115 


Gly 


Tyr 


Gly 


Thr 

120 


Gin 


GlU 

130 


Trp Arg 


cys 


val 


Asn 

135 


Asp 


Leu 

145 


Gin 


cys 


Gin 


Asp 


Gly 

150 


Ser 


Thr 


Thr 


Ala 


Cys 


Lys 


Cys 

165 


Lys 


Arg 


Tyr 


His 


Asn 


P he Glu 
180 


Ser 


Met 


Ser 


Pro 


Glu 


Arg 


Lys Arg 
195 


Ala 


Ser 


Lys 


Ser 

200 



Tyr 


Leu 


Leu 


Pro 


Leu 


Ala 


cys 


He 


10 










15 




Lys 


Asn 


Asp 


Ala 


Thr 


Glu 


He 


Leu 


25 








30 






Pro 


Ala 


His 


pro 


ser 


Ser 


Asn 


Ser 










45 








Gly 


Arg 


His 


phe 

60 


ser 


Asn 


Thr 


Gly 


Val 


Gly 


cys 


Arg 


Glu 


Leu 


Arg 


Ser 




75 






- 


80 


Cys 


Thr 


ser 


lie 


ser 


Pro 


Leu 


Lys 


90 










95 


Leu 


Pro 


Leu 


pro 


val 


Leu 


Pro 


Asn 


105 










110 






Lys 


Tyr 


Trp 


Ser 


Arg 

125 


Arg 


Ser 


Ser 


Lys 


Thr 


Arg 


Thr 

140 


Gin 


Arg 


lie 


Gin 


Arg 


Thr 


Tyr 


Lys 


lie 


Thr 


val 


Val 




155 










160 


Thr 


Arg 


Gin 


His 


Asn 


Glu 


Ser 


Ser 




170 










175 




Ala 


Lys 


Pro 


Val 


Gin 


His 


His 


Arg 


185 








190 




Ser 


Lys 


His 


Ser 


Met 


Ser 







205 



4860 

4920 

4980 

5037 



Page 326 




WO 03/106657 



PCT/US03/19260 



Nonprovisional iP-017.ST25.txt 

<210> 105 

<211> 206 
<212> PRT 
<213> RAT 

<400> 105 

Met Leu Pro Pro Ala lie His Leu Ser Leu lie Pro Leu Leu cys lie 
15 10 15 



Leu Met Lys Asn cys Leu Ala Phe Lys Asn Asp Ala Thr Glu lie Leu 
20 25 30 



Tyr ser His val Val Lys Pro Val Ser Ala His Pro ser Ser Asn Ser 
35 40 45 



Thr Leu Asn Gin Ala Arg Asn Gly Gly Arg His Phe Ser Ser Thr Gly 
50 55 60 



Leu Asp Arg Asn ser Arg Val Gin Val Gly Cys Arg Glu Leu Arg Ser 
65 70 75 80 



Thr Lys Tyr lie ser Asp Gly Gin Cys Thr Ser lie Ser Pro Leu Lys 
85 90 95 



Glu Leu val Cys Ala Gly Glu Cys Leu Pro Leu Pro Val Leu Pro Asn 
100 105 110 



Trp lie Gly Gly Gly Tyr Gly Thr Lys Tyr Trp ser Arg Arg Ser ser 
115 120 125 



Gin Glu Trp Arg cys val Asn Asp Lys Thr Arg Thr Gin Arg lie Gin 
130 135 140 



Leu Gin cys Gin Asp Gly Ser Thr Arg Thr Tyr Lys lie Thr Val val 
145 150 155 160 



Thr Ala Cys Lys Cys Lys Arg Tyr Thr Arg Gin His Asn Glu Ser ser 
165 170 175 



His Asn Phe Glu Ser Val Ser Pro Ala Lys Pro Ala Gin His His Arg 
180 185 190 



Glu Arg Lys Arg Ala Ser Lys Ser Ser Lys His Ser Leu Ser 
195 200 205 



<210> 106 
<211> 126 
<212> PRT 
<213> DANIO RERIO 

<400> 106 

Gly Cys Arg Glu Leu Arg Ser thr Lys Tyr lie ser Asp Gly Gin Cys 
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Thr Ser Leu Asn Pro Val Lys Glu Leu Val Cys Ala Gly Glu Cys Leu 
20 25 30 

Pro Thr His Leu Leu Pro Asn Trp lie Gly Gly Gly His Tyr Trp Ser 
35 40 45 

Arg Arg Asp Ala Gin Glu Trp Arg cys val Thr Asp Arg Thr Arg Thr 
50 55 60 

Gin Arg lie Lys Leu Gin Cys Gin Asp Gly Thr Thr Arg Thr Tyr Lys 

65 70 75 80 

lie Thr Ala val Thr Ser Cys Thr cys Lys Arg Tyr Thr Arg Gin Asn 

85 90 95 

Asn Glu Ser ser His Ala Pro Gin Ser His Ser Lys Asp His Pro Leu 
100 105 110 

Gin ser Pro Lys Lys Lys Lys Ser Lys Asn Lys Asn Ser Lys 
115 120 125 



<210> 107 

<211> 213 

<212> PRT 
<213> MONKEY 

<400> 107 



Met Gin Leu pro Leu Ala Leu Cys Leu Val cys Leu Leu val His Ala 
1 5 10 it 



15 



Ala Phe Arg val Val Glu Gly Gin Gly Trp Gin Ala’ Phe Lys Asn Asp 
20 25 30 

Ala Thr Glu lie lie Pro Glu Leu Gly Glu Tyr Pro Glu Pro Pro Pro 
35 40 45 



Glu Leu Glu Asn Asn Lys Thr Met Asn Arg Ala Glu Asn Gly Gly Arg 



55 



60 



Pro Pro His His Pro Phe Glu Thr Lys Asp Val Ser Glu Tyr Ser Cvs 

7A *m* j *7 



70 



75 



80 



Arg Glu Leu His Phe Thr Arg Tyr Val Thr Asp Gly pro Cys Arg Ser 
85 90 . 95 

Ala Lys pro val Thr Glu Leu val cys ser Gly Gin Cys Gly pro Ala 
100 105 110 



Arg Leu Leu Pro Asn Ala lie Gly Arg Gly Lys Trp Trp Arg Pro Ser 
115 120 125 
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Gly 


Pro 


Asp 


Phe 


Arg 


cys 


He 


Pro 


ASP 


Arg 


Tyr 


Arg 


Ala 


Gin 


Arg 


val 


130 






135 










140 










Gl n 


Leu 


Leu 


Cys 


pro 


Gly 


Gly 


Ala 


Ala 


Pro 


Arg 


Ala 


Arg 


Lys 


val 


Arg 


145 








150 








155 










160 


Leu 


Val 


Ala 


Ser 


Cys 


Lys 


Cys 


Lys 


Arg 


Leu 


Thr 


Arg 


Phe 


His 


Asn 


Gin 










165 




170 










175 




Ser 


Glu 


Leu 


Lys 


Asp 


Phe 


Gly 


Pro 


Glu 


Ala 


Ala 


Arg 


Pro 


Gin 


Lys 


Gly 








180 






185 










190 






Arg 


Lys 


Pro 


Arg 


pro 


Arg 


Ala 


Arg 


Gly 


Ala 


Lys 


Ala 


Asn 


Gin 


Ala 


Glu 


195 








200 










205 








Leu 


Glu 


Asn 


Ala 


Tyr 

























210 



<210> 108 
<211> 618 
<212> DNA 
<213> DROSOPHILA 

<400> 108 

atgcttctct ccgccattca cttctacggc ttactcctag cttgcacctt cacgagaagc 
tactcggctt tcaagaacga tgccactgag atactttatt cccacgtcgt taaacctgcc 
cctgcgagcc cgagcagcaa cagcacgttg aaccaagcca ggaacggagg gaggcactac 
gccggcacgg gctccgaccg taacaatcgc gttcaagttg gctgccggga actgcgatct 
accaagtaca tctcagacgg ccagtgcacc agcatcaatc ccctgaagga gctggtgtgt 
gctggcgaat gcctcccctt gccgctcctg cccaactgga ttggaggagg ttatggaacc 
aagtactgga gcagacggag ctcgcaagag tggagatgtg tcaatgacaa aactcgcacc 
cagaggatcc agctgcagtg ccaggatgga agtataagaa cctacaaaat aactgtggtc 
acggcctgca agtgcaagcg atacaccagg cagcacaacg agtccagcca caactttgag 
ggaacctctc aagcaaagcc tgtccagcat cacaaagaga gaaaaagagc cagtaaatcc 
agcaaacata gtacaagt 



<210> 109 

<211> 176 

<212> PRT 
<213> TAURUS 

<400> 109 

Asn Asp Ala Thr Glu lie lie Pro Glu Leu Gly Glu Tyr pro Glu Pro 
15 10 15 



Leu Pro Glu Leu Asn Asn Lys Thr Met Asn Arg Ala Glu Asn Gly Gly 
20 25 30 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

618 
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Arg 


Pro 


Pro 


His 


His 


Pro 


Phe 


Glu 


Thr 


Lys 


Asp 


Ala 


ser 


Glu 


Tyr 


ser 




35 










40 






45 








cys 


Arg 


Glu 


Leu 


His 


Phe 


Thr 


Arg 


Tyr 


val 


Thr 


Asp 


Gly 


Pro 


Cys 


Arg 


50 










55 






60 










Ser 


Ala 


Lys 


Pro 


Val 


Thr 


Glu 


Leu 


val 


cys 


Ser 


Gly 


Gin 


Cys 


Gly 


Pro 


65 








70 








75 






80 


Ala 


Arg 


Leu 


Leu 


pro 

85 


Asn 


Ala 


lie 


Gly 


Arg 

90 


Gly 


Lys 


Trp 


Trp 


Arg 

95 


Pro 


Ser 


Gly 


Pro 


Asp 


Phe 


Arg 


Cys 


lie 


pro 


ASP 


Arg 


Tyr 


Arg 


Ala 


Gin 


Arg 






100 








105 










110 




val 


Gin 


Leu 


Leu 


cys 


Pro 


Gly 


Gly 


Ala 


Ala 


Pro 


Arg 


Ala 


Arg 


Lys 


Val 






115 






120 








125 




Arg 


Leu 


Val 


Ala 


Ser 


Cys 


Lys 


Cys 


Lys 


Arg 


Leu 


Thr 


Arg 


Phe 


His 


Asn 




130 










135 






140 










Gin 


Ser 


Glu 


Leu 


Lys 


Asp 


Phe 


Gly 


Pro 


Glu 


Ala 


Ala 


Arg 


Pro 


Gin 


Thr 


145 








150 








155 








160 


Gly 


Arg 


Lys 


Leu 


Arg 


pro 


Arg 


Ala 


Arg 


Gly 


Thr 


Lys 


Ala 


Ser 


Arg 


Ala 










165 








170 










175 





< 210 > 110 
<211> 532 

<212> DNA 
<213> TAURUS 

< 400 > 110 

agaatgatgc cacagaaatc atccccgagc tgggcgagta ccccgagcct ctgccagagc 
tgaacaacaa gaccatgaac cgggcggaga acggagggag acctccccac cacccctttg 
agaccaaaga cgcctccgag tacagctgcc gggagctgca cttcacccgc tacgtgaccg 
atgggccgtg ccgcagcgcc aagccggtca ccgagctggt gtgctcgggc cagtgcggcc 
cggcgcgcct gctgcccaac gccatcggcc gcggcaagtg gtggcgccca agcgggcccg 
acttccgctg catccccgac cgctaccgcg cgcagcgggt gcagctgttg tgtcctggcg 
gcgcggcgcc gcgcgcgcgc aaggtgcgcc tggtggcctc gtgcaagtgc aagcgcctca 
ctcgcttcca caaccagtcc gagctcaagg acttcgggcc cgaggccgcg cggccgcaaa 
cgggccggaa gctgcggccc cgcgcccggg gcaccaaagc cagccgggcc ga 



< 210 > 111 
<211> 558 

<212> DNA 
<213> FUGU 



60 

120 

180 

240 

300 

360 

420 

480 

532 
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<400> 111 

cgcggatgga aggtgctgaa gaacgacgcc 
agtccgcacg agccgatgac gcaggcggcg 
aagagcggcg ggagaagcae gagctcggtg 
gagctgcgtt ccacccgcta cgtcaccgat 
gagctggtgt gctcgggcca gtgcctgcca 
ggcaagtggt ggcggagcaa cacctcggag 
aggaggatcc agctgcagtg ccccaacggc 
acctcctgca agtgtaagcg gttcagggct 
ctgaggaggc agcggagcaa gaagcgcacg 
ttgattgaca attcatac 

< 210 > 112 
<211> 6076 

<212> DNA 
<213> XENOPUS 

<400> 112 

gaggagaggg agaaggcggg acgaaagagg 
aaagagtcct ggttgcggac gaaggggtcg 
gggattctcc cgaaagtcgc gctgttgttt 
cctttattgc tttttgccaa ccgaagggat 
ctagagtctg ttgttgtggt gagcagcttg 
tcacaaggtg ttatttattg gacggatgta 
aaccagagtt ctaactcaca aactgtagta 
gctgttgact gggttggcaa gaaactttat 
gttgcaaacc tcaatggaac atacagaaaa 
agggcgatcg ctctcgatcc tgctcatgga 
ccccggatag aaagagctgg aatggatggc 
atttattggc ccaatggact gacaattgat 
gcaagcttag actttattca caaagctaat 
gaaggaagcc ttacacatcc atttgctctg 
gactggcaga caagatcaat tcatgcctgc 
attcttacga ttctcctcta ctctcctatg 
ccatcgcacc ctacaccatg tcgattgaat 
ttgtccccaa gagagccctt ttatagctgt 
gatggcaaaa cttgcaaaac aggtgctgat 
cttcgaagga tctcactaga catgccagat 



'isional IP-017.ST25.txt 
acagagattt taccggacta ccgggagcgg 
aacagcagca gtaacggcgg gaaccgcgcg 
acctacagtg cctcggagct gagctgcagg 
ggatcttgcc gcagcgccaa acccatcaag 
gcgcacctca tgcccaacac catcggccgc 
taccgctgca tcccggctca ctccaggacc 
aacactcgga cttacaaaat ccgcatagtg 
caccacaacc agtcggaggc caaggaggtc 
tctca aggac ggagcaaaaa caacacgcct 



agaggggtac gaggccatgg gagcagcctg 
gtaggggaaa gcgcagcctg gagtaagatg 
tgctactgtt tggtgtctgc ttgggggtct 
gtccgattgg ttgatgctgg tgcagcaaaa 
gaagatgcag ctgctgttga ctttctctat 
agcgaagagt ccattaaaca aacattgttt 
atcccgggct tggtctcccc tgatggcctc 
tggacagact ccgaaaccaa ccggatagaa 
gtcctcttct ggcaagatct ggatcagccg 
tacatgtact ggacagattg gggtgaaacc 
agcacacgca aagtcatagt tgacaccgat 
ttagacgaac aaaagcttta ctgggcagat 
tgggatggct catttaggca aaaggtagtt 
acgctgacag gaaaaacctt gtattggacg 
aacaaacgca caggggagaa aaggcgagaa 
gacattcaag ggtatagtaa agagaggcag 
gctaatgggg gttgctctca cctttgtctt 
acatgtgcta caggagatca actgacagac 
gatgacttgc tgcttgcacg gagaactgac 
tttacagaca ttgtcctgca aattgatgac 
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atcaggcacg cgattgccat 
gatgaagtta aggctatccg 
acaactgaaa tacagcaccc 
tggactgaca ccgggacaga 
attttaatat ctgaaaacct 
tatatgtatt ggacagattg 
tcagaacggc tggttcttgt 
cttcaagatg gcaaacttta 
gttgatggaa gcaatcggaa 
acgttgctgg gagattacat 
cacaaagtca gagcaagtcg 
aaagctgcaa gtgtctctaa 
tgcagccact tatgcttctt 
gagttactta gtgacatgag 
agagcaacta tccataggat 
actggagtca aagaggcatc 
actgatatca ccacgcgggc 
gttattgagt ttggcctgga 
ctttattggt cagatactgg 
cgtcaagttt tggtttggaa 
aagggataca tgtactggac 
gatgggacca acaacatcat 
gactatgctg atcaaaggct 
aacatgctag gagcggaaag 
actcagtaca gtgactatat 
gacaaattaa atggcaataa 
atcttggtct ttcactcttc 
cactgcagtc agctctgctt 
tatacactag cctcaaacaa 
cagaaaactg ccattaatcg 
ccaatccatg ggctgagaaa 
tactgggtgg atggaaggca 
tttgtggtgg tctctactcc 
agtattgata tctacagccg 



Nonprovisional ip- 
tgattatgac ccaactgaag 

ccgtgcatat ctggatggat 

tgacggcata gcggttgact 

tcgtatagag gttactctgc 

ggatgaaccg agagctattg 

gggagaaaat ccaaaaattg 

taattcatca ttgggatggc 

ctggggagat gctaaaacag 

aactctcttg gaagacaaac 

ctactggaca gactggcaaa 

agaaattatt atagaccagc 

tacatttggt accaatccat 

ttctccccgg ggagtccgat 

gacttgcatt attcctgaag 

ttccttagaa acaaacaaca 

tgctctcgat tttgacgtat 

aattagtagg gcatttatga 

ttacccagaa ggtatggcag 

aacaaatcgt attgaagttt 

agatttggat aaccctagat 

agaatgggga ggaaaaccaa 

tttggttgat aaagtgggtc 

gtattggact gacctggata 

agagatcatt gcagatgacc 

ctactggaca gactggaacc 

ccgcacttta atacaagacc 

caggcaggat ggtttaaatg 

ggctgtgcca aagggatcca 

ccgggattgc agcccacctt 

aatgctatta gatgagcagc 

tgtcaaggca attagctatg 

gaacaacatc aagagatcaa 

aaatcaaagc caaactcaag 

cacattgtac tggacttgtg 



-017.ST25.txt 
gatatatcta ttggactgat 

caggagtcga aaccctggtt 

gggtggctcg taacctttat 

tgaatggcac ttcaaggaaa 

ttttaaaccc attaactggg 

agtctgctta tctggatggg 

ccaatggatt agcactggat 

acaaaataga ggttatcagt 

ttccacatat atttggcttt 

ggcgaagcat tgaaagagtt 

tcccagatct aatgggtctg 

gcgctgacaa taatggaggc 

gttcctgccc cataggactg 

ccttcttagt ttttaccagt 

atgatgtggc aattcctctc 

ctgataacag actttactgg 

atggaagctc cgtagaacat 

ttgattggat gggcaagaac 

cacgactgga tggactgtat 

ccctggcttt ggatccagca 

gaatagtaag agcctacatg 

gagccaatga cttaaccatt 

caaatatgat tgaatcttca 

tgcctcatcc ctttggacta 

tccacagcat agaaagagca 

acctagattt tgtgatggat 

actgcatgca gaatagcgga 

aatgtagttg ctcctctcat 

ccaactttct gctgttcagt 

agagtccaga tataactctt 

accctgcgga tgggcttatc 

aggatgatgg gacacagtcg 

aaaagcagcc tcatgacttg 

aaggcacaaa caccatcaac 



1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 
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gcaaataaac ttaatggaga gtctttagga gttgttcttc gaggagaaaa tgacaagcct 3300 
agagccatag ctgtgaatgc agaacgaggg tacatgtatt ttacaaacat gcaagagcga 3360 
tccccaaaga ttgagagggc agcattcgat gggacagagc gtgaagtact gttttctaca 3420 
ggtctgatac gaccggttgc tttggttgtt gacaacaaac taggcaaact tttctgggtt 3480 
gatgccgact taaaaagaat tgaaagcagc gatctgtctg gagccaatcg tgtaacgcta 3540 
gaagactcta acatccttca gccgatgggg cttacaattc ttggggatta cctgtattgg 3600 
atcgataagc agcagcaaat gattgagagg gtggagaaaa caaatggaat tagaagaacg 3660 
aaaattcaag gtcgcattgc tcaccccact ggtattcatg cagtggagag tgtcgacatg 3720 
aacgagttct ttgctcaccc atgtcttaat aacaatggag gttgctctca catctgcatt 3780 
accaaaggag atggtacccc tagatgttct tgtccagttc atctggtctt actacaagac 3840 
ctgttaacat gtggagagcc acccacttgc tccccagagc agttcacttg tgcaacaggg 3900 
gacattgact gcattcccat gaactggcgt tgtgatggct tctcagagtg tgatgaccat 3960 
agtgatgaag aaaactgtcc tgtgtgttca agcaaccagt tccagtgtgg gaagggtcag 4020 
tgcattgatg cccgtcagaa atgcaatgga gagtttgatt gccaggataa gtcggatgaa 4080 
ttggactgtg actctatctg ccttcctgat cagttccgtt gtgccagcgg tcagtgtata 4140 
atgacgagtc agcagtgcga caccttcccc gactgcagcg atagctctga tgagctgatt 4200 
tgtgacaagc ctcctccaga gaaaacgcca tctcacagca gtgccatagg gccagttatt 4260 
ggcatcattc tgtctgtctt tgtcatgggt ggcctgtatt ttgtatgcca gcgagtggta 4320 
tgtcacaggt atacagggcc aaatggacct tttcctcacg agtacataag tggaactcca 4380 
catgtccctc tcaactttat aactacaaga agctcacagc ctaacactta cactggtatt 4440 
tcctatggca agccaatgat tggctcaatg agcatcatgg gaggcagcag cggagcccca 4500 
ctttatgata ggaaccacgt gacaggagcc tcatctagca gctcttccag cactaaggcc 4560 
acactatacc ctcaaatatt gaatccacct ccatcaccag caacagatcg ttctttatac 4620 
aacacagaag tattttactc ctcaaacagt ccatctacca ctagatcgta cagaccctac 4680 
cttataagag ggattgctcc tccaacaaca ccctgcagta cggatgtctg tgacagtgac 4740 
tacaccacaa gcagatggaa agccaataaa tactatatgg atctaaactc tgactccgac 4800 
ccttaccctc ctccacctac cccacggagt caatatatgt cagccgagga aagctgcccg 4860 
ccttccccta ccacagagcg gagttacttc catctctacc ccccaccacc ctctccatgc 4920 
acagactctt catgaccccc acgaaaatgg aacttgtgtc cctccagtgt aaataatctt 4980 
aaataagaac aaatatataa atatatatat attttaatga ttttaaagat aaatagaatt 5040 
tttttttata aaagagaaaa taatcggaaa aaaaaatgtg aatacaatgg gtttgggaag 5100 
gggctgtgaa attgtacagt aaaaaatatt tataattttg cttttctttt aatttaagta 5160 
cagcatgcca tgtttctaat ggaaactaaa atgttaagtt tgtatttacg gcagacaaaa 5220 
gactctggac cctttttctg aataatgata agctgtgagg ttgatgtttt agcattttta 5280 
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ttgtattcgt tctagtgccc atgagttctg tttggtggtt atatgtcaag gggccccaat 5340 

ccacttttat tcacaggaat aaatgcccta cctagaataa ccatgacaca aatacggaag 5400 

taaaatggat ataaattcta atgacagctg cattaagggg ctgacaagtt tgcccaggag 5460 

cagtaacccc tagcaacctg gtgatgcatt gctctgagtt actgctcctg gacaaactta 5520 

gtgtctttta taacataacc cctttgactt ttattgtgca ctaatgtatt atttatttaa 5580 

caaagcaacc aaacatcaag ttagaaaacc cgattgttaa agaacatgac gcctctcttt 5640 

agtaggggag aagagataaa atggccaggg ccaaatgtaa tgcaggtaag tgaggcccca 5700 

gtattggaga aaggacttta tgggtcggga acattcgttt tacttgcctc atttagaaga 5760 

caatattttt aatgtaattt tgtatgtaaa cagtgaggtg cgtcagaaca tccaataata 5820 

ttaccaggta cacatacctg tttagcggta agtctgcctt ctcttaaagg tttttttttt 5880 

gctctgcctt tttcctccca gcaggcctgt gtgaacgata caacaaatgt gcacgttttt 5940 

ttaatgcatg ttaatatcat gaatgggttt tacaaaaata taaccctgct ttctcccctt 6000 

atcagaatat gaagtaattc aatgtctgca aaaatgcacc ataaagttat attctcgtta 6060 
aaaaaaaaaa aaaaaa 6076 

<210> 113 

<211> 1581 

<212> DNA 
<213> RABBIT 

<400> 113 

aacgtgcagc ggctgagcgg ggaggccgtg ggggtggtgc tgcgtggggg ccgcgacagg 60 

cccagagcca tcgtcgtcaa cgccgagcga gggcacctgt acttcaccaa catgcaggac 120 

cgcgcggcca agatcgagcg cgcggccctg gacggcacgg agcgcgaggt cctcttcacc 180 

acgggcctca tccgcgccgt ggccctcgtg gtggacaacg cgctgggcaa gctcttctgg 240 

gtggatgcgg acctgaagcg catcgagagc tgcgacctct caggggccaa ccgcctgacc 300 

ctggaggacg ccagcatcgt gcagcccgtg ggcctggccg tgctcggccg gcacctctac 360 

tgggccgacc ggcagcagca gatgatcgag cgcgtggaga aggccaccgg ggacaagcgc 420 

acgcgcgtgc agggccgcgt ggcccacctc accggcatcc acgcggtgga ggaagtcagt 480 

ctggaagagt tctccgccca tccttgtgcc cgagacaacg gcggctgctc ccacatctgc 540 

at tgccaagg gcgatgggac gccgcggtgc tcctgccccg tccacctcgt gctgctgcag 600 

aacctgctca cctgtgcaga gcctcccacc tgctctcctg accagttcgc ctgtgccacg 660 

ggggagatcg actgcatccc gggggcctgg cgctgcgacg gcttccccga gtgcgacgac 720 

cagagcgacg aggagggctg ccccgtgtgc tcggccgccc agttcccctg cgcgcgcggc 780 

cagtgcgtgg acctgcggct gcgctgcgac ggcgaggccg actgccacga ccactcggac 840 

gaggccgact gcgacgccat ctgcctgccc aaccagttcc ggtgcgccag cggccagtgc 900 

ctgctcatcc ggcagcagtg cgactccttc cccgactgcg tggacggctc ggacgagctc 960 

atgtgtgaga tcacccggcc gcccgtggac gacatcccgg ctcatagcag tgccatcggg 1020 
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cccgtcatcg gcattatcct gtccctgttc gtcatgggcg gcgtttactt cgtgtgccag 
cgcgtggtgt gccagcgcta cgcgggcgca ggtgggccct tcccgcatga gtacgtccgc 
gggacccccc acgtgcccct caacttcata gccccaggca gctcccagca cggccgcttc 
acaggcatct cctgcggcaa gtccatgatg agctccgtga gcttgatggg tggccgggcc 
gccgtgcccc tttacgagcg gaaccacgtc accggggcct cgtccagcga ctcgtccagc 
acgaaggcct cgctgtaccc gcagatcctg aacccgccgc catcccccgc cacggacccc 
tccctctaca acatggacgt gttctaccct gcaaacattc cgcctgcggc cacgccctac 
aggtcctacg tcatccgagg catggcgccc ccgaccacgc cctgcagcac cgacgtgtgt 
gacagtgact acagtg ccag ccactggaag gccagcaggt actacctgga tctgaactcc 
gactcggacc cctacccctc g 



<210> 114 

<211> 56 

<212> PRT 
<213> MOUSE 



' <22Q> 

<221> misc_feature 
< 222 > ( 22 ) . . ( 22 ) 

<223> xaa can be any naturally occurring amino acid 
< 220 > 

<221> mi sc_feature 
<222> (55).. (55) 

<223> xaa can be any naturally occurring amino acid 
<400> 114 



Gly 


Cys 


Arg 


Glu 


Leu 


Arg 


Ser 


Thr 


Lys 


Tyr 


lie 


ser 


Asp 


Gly 


Gin 


cys 


1 




5 










10 










15 




Thr 


Ser 


lie 


Ser 


Pro 


Xaa 


Lys 


Glu 


Leu 


Val 


cys 


Ala 


Gly 


Glu 


Cys 


Leu 








20 








25 






30 




Pro 


Leu 


Pro 


val 


Leu 


Pro 


Asn 


Trp 


lie 


Gly 


Gly 


Gly 


Tyr 


Gly 


Thr 


Lys 



35 40 45 



Tyr Trp Ser Arg Arg Ser Xaa Gin 
50 55 



<210> 115 

<211> 77 

<212> PRT 
<213> MOUSE 

<400> 115 

Glu Trp Arg Cys Val Asn Asp Lys Thr Arg Thr Gin Arg lie Gin Leu 
1 5 10 ■ 15 



Gin Cys Gin Asp Gly Ser Thr Arg Thr Tyr Lys lie Thr Val val Thr 
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20 25 , 30 



Ala Cys Lys cys Lys Arg Tyr Thr Arg Gin His Asn Glu Ser ser His 
35 40 45 



Asn Phe Glu ser val ser Pro Ala Lys Pro Ala Gin His His Arg Glu 
50 55 60 



Arg Lys Arg Ala Ser Lys Ser Ser Lys His ser Leu Ser 
65 70 75 



<210> 116 
<211> 31 

<212> PRT 
<213> MOUSE 



< 220 > 

<221> nrisc_feature 
< 222 > ( 22 ).. ( 22 ) 

<223> Xaa can be any naturally occurring amino acid 
<400> 116 



Gly 


cys 


Arg 


Glu 


Leu 


Arg 


Ser 


Thr 


Lys 


Tyr 


lie 


Ser 


Asp 


Gly 


Gin Cys 


1 








5 








10 










15 


Thr 


Ser 


lie 


ser 


Pro 


xaa 


Lys 


Glu 


Leu 


val 


Cys 


Ala 


Gly 


Glu 


Cys 








20 








25 






30 



<210> 117 

<211> 28 
<212> PRT 
<213> MOUSE 



< 220 > 

<221> misc_feature 
<222> (24).. (24) 

<223> Xaa can be any naturally occurring ami no acid 
<400> 117 

Leu Pro Leu Pro val Leu Pro Asn Trp lie Gly Gly Gly Tyr Gly Thr 
1 5 10 15 



Lys Tyr Trp 


<210> 


118 


<211> 


43 


<212> 


PRT 


<213> 


MOUSE 


<400> 


118 



20 



25 



cys val Asn Asp Lys Thr Arg Thr Gin Arg lie Gin Leu Gin cys Gin 
1 5 10 15 
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Asp Gly ser Thr Arg Thr Tyr Lys lie Thr val Val Thr Ala Cys Lys 
20 25 50 



Cys Lys Arg Tyr Thr Arg Gin His Asn Glu Ser 
35 40 



<210> 119 

<211> 31 

<212> PRT 
<213> MOUSE 

<400> 119 

ser His Asn Phe Glu ser Val Ser Pro Ala Lys Pro Ala Gin His His 
15 10 15 



Arg Glu Arg Lys Arg Ala Ser Lys Ser Ser Lys His Ser Leu Ser 
20 25 30 



<210> 120 ; 
<211> 52 
<212> PRT 
<213> MOUSE 

<400> 120 

ser Cys Arg Glu Leu His Tyr Thr Arg Phe Leu Thr Asp Gly Pro Cys 
15 10 15 



Arg Ser Ala Lys Pro val Thr Glu Leu Val cys Ser Gly Gin Cys Gly 
20 25 30 



Pro Ala Arg Leu Leu Pro Asn Ala lie Gly Arg val Lys Trp Trp Arg 
35 40 45 



Pro Asn Gly Pro 
50 



< 210 > 121 
<211> 83 

<212> PRT 
<213> MOUSE 

<400> 121 

Asp Phe Arg Cys lie Pro Asp Arg Tyr Arg Ala Gin Arg val Gin Leu 
15 10 15 



Leu Cys Pro Gly Gly Ala Ala Pro Arg Ser Arg Lys Val Arg Leu Val 
20 25 30 



Ala Ser Cys Lys cys Lys Arg Leu Thr Arg Phe His Asn Gin ser Glu 
35 40 45 



Leu Lys Asp Phe Gly Pro Glu Thr Ala Arg Pro Gin Lys Gly Arg Lys 
50 55 60 
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Pro Arg Pro Gly Ala Arg Gly Ala Lys Ala Asn Gin Ala Glu Leu Glu 
65 70 75 80 



Asn Ala Tyr 



< 210 > 122 
<211> 31 

<212> PRT 
<213> MOUSE 

<400> 122 

ser Cys Arg Glu Leu His Tyr Thr Arg Phe Leu Thr Asp Gly Pro Cys 
1 5 10 15 



Arg ser Ala Lys Pro val Thr Glu Leu val cys ser Gly Gin cys 
20 25 30 



<210> 123 

<211> 24 

<212> PRT 
<213> MOUSE 

<400> 123 

Gly Pro Ala Arg Leu Leu Pro Asn Ala lie Gly Arg Val Lys Trp Trp 
15 10 15 



Arg Pro Asn Gly Pro Asp Phe Arg 
20 



<210> 


124 


<211> 


44 


<212> 


PRT 


<21B> 


MOUSE 


<400> 


124 



Cys lie Pro Asp Arg Tyr Arg Ala Gin Arg val Gin Leu Leu Cys Pro 
15 10 15 



Gly Gly Ala Ala Pro Arg Ser Arg Lys Val Arg Leu val Ala Ser Cys 
20 25 30 



Lys Cys 



Arg Leu Thr Arg Phe His Asn Gin Ser 
40 



<210> 125 

<211> 36 

<212> PRT 
<213> MOUSE 



<400> 125 

Glu Leu Lys Asp Phe Gly Pro Glu Thr Ala Arg Pro Gin Lys Gly Arg 
15 10 15 
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Lys Pro Arg pro Gly Ala Arg Gly Ala Lys Ala Asn Gin Ala Glu Leu 
20 25 30 



Glu Asn Ala Tyr 
35 



<210> 126 
<211> 618 
<212> DNA 
<213> MOUSE 



< 220 > 

<221> misc_feature 
<222> (283).. (283) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 
<22 2> (383).. (383) 

<223> n is a, c, g, or t 

<40 0> 126 

atgcttcctc ctgccattca tctctctctc attcccctgc tctgcatcct gatgagaaac 60 

tgtttggctt ttaaaaatga tgccacagaa atcctttatt cacatgtggt taaacctgtc 120 

ccggcacacc ccagcagcaa cagcaccctg aatcaagcca ggaatggagg caggcatttc 180 

agtagcactg gactggatcg aaacagtcga gttcaagtgg gctgcaggga actgcggtcc 240 

accaaataca tttcggacgg ccagtgcacc agcatcagcc ctntgaagga gctggtgtgc 300 

gcgggcgagt gcttgcccct gccggtgctt cccaactgga tcggaggagg ctatggaaca 360 

aagtactgga gccggaggag ctntcaggag tggcggtgtg tcaacgacaa gacgcgcacc 420 

cagaggatcc agctgcagtg tcaggacggc agcacgcgca cctacaaaat caccgtggtc 480 

acggcgtgca agtgcaagag gtacacccgt cagcacaacg agtccagcca caactttgaa 540 

agcgtgtcgc ccgccaagcc cgcccagcac cacagagagc ggaagagagc cagcaaatcc 600 
agcaagcaca gtctgagc 618 



<210> 127 
<211> 213 
<212> DNA 
<213> MOUSE 

<400> 127 

atgcttcctc ctgccattca tctctctctc attcccctgc tctgcatcct gatgagaaac 60 

tgtttggctt ttaaaaatga tgccacagaa atcctttatt cacatgtggt taaacctgtc 120 

ccggcacacc ccagcagcaa cagcaccctg aatcaagcca ggaatggagg caggcatttc 180 

agtagcactg gactggatcg aaacagtcga gtt 213 



<210> 128 
<211> 405 
<212> DNA 
<213> MOUSE 
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< 220 > 

<221> misc_feature 
<222> (70).. (70) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 
<222> (170) . . (170) 

<223> n is a, c, g, or t 

<400> 128 



caagtgggct gcagggaact gcggtccacc aaatacattt cggacggcca gtgcaccagc 60 
atcagccctn tgaaggagct ggtgtgcgcg ggcgagtgct tgcccctgcc ggtgcttccc 120 
aactggatcg gaggaggcta tggaacaaag tactggagcc ggaggagctn tcaggagtgg 180 
cggtgtgtca acgacaagac gcgcacccag aggatccagc tgcagtgtca ggacggcagc 240 
acgcgcacct acaaaatcac cgtggtcacg gcgtgcaagt gcaagaggta cacccgtcag 300 
cacaacgagt ccagccacaa ctttgaaagc gtgtcgcccg ccaagcccgc ccagcaccac 360 
agagagcgga agagagccag caaatccagc aagcacagtc tgagc 405 



<210> 129 

< 211 > 20 
<212> ONA 
<213> XENOPUS 



< 220 > 

<221> misc_feature 
<222> (9).. (9) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 

< 222 > ( 12 ).. ( 12 ) 

<223> n is a, c, g, or t 

<400> 129 

gcttttaana angatgccac 20 



<210> 130 

< 211 > 20 
<21 2> DNA 
<213> XENOPUS 



< 220 > 

<221> misc_feature 
< 222 > ( 6 ) . . ( 6 ) 

<223> n is a, c, g, or t 

< 220 > 

<221> misc_feature 
<222> (9) . . (9) 

<223> n is a, c, g, ort 

< 220 > 

<221> misc_feature 
<222> (12) . . (12) 

<223> nisa, c, g, ort 
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<400> 130 

gtgacnacng tnattttgta 

<210> 131 

<211> 25 

<212> DNA 
<213> XENOPUS 

<400> 131 

agcactggag ccttgagaca accat 

<210> 132 

<211> 25 

<212> DNA 
<213> XENOPUS 

<400> 132 

agcagtgaag ccttgagaca accat 

<210> 133 

<211> 1718 

<212> DNA 
<213> RAT 

<400> 133 

acgcggggac agtcaatagc gcagaagcag 
aatcctccac tcatcatgct tcctcctgcc 
atcctgatga aaaactgttt ggcttttaaa 
gtggttaaac ctgtttcagc acaccccag c 
ggaggcaggc acttcagtag cacgggactg 
agggaactgc ggtccaccaa atacatctcg 
aaggagctgg tgtgcgcggg tgagtgcttg 
ggaggctacg gaacaaagta ctggagccgg 
gacaagacgc gcacccagag aatccagctg 
aaaatcaccg tggtcacagc gtgcaagtgc 
agccacaact ttgaaagcgt gtctcccgcc 
agagccagca aatccagcaa gcacagtctg 
gctccccaga tttgattgcg tggaaga etc 
tgaaagtata tgctttctgc tttgatcagg 
tctgggacta gcttttcctt tgcaagtttc 
gccaggcatc ccatagtttc accccctccc 
tgcatcctgt tacagtttaa accgcgctcc 
actaaatccc tccgaaccgg agaagttcaa 
tttcacaaag gggcttttcc agtagttttt 
ttcctttgaa agagaggcaa accttgtgac 



ggggaaagaa ttcaccgcct cagccgagta 

attcatctct ctctcattcc cctgctctgc 

aatgatgcca cagaaatcct ttattcacat 

agcaacagca ccttgaatca agccaggaat 

gategaaata gtcgagttca agtgggctgc 

gatggccagt gcaccagcat cagccctctg 

cccttgccag tgcttcccaa ctggatcgga 

aggagctccc aggagtggcg gtgtgtcaac 

cagtgtcagg acggcagcac acgcacctac 

aagaggtaca cccggcagca caacgagtcc 

aagctcgccc agcaccacag agageggaag 

agetagaget ggactgacta gaaagcatct 

gctcgagcct gccattgctc ttttctcact 

cccagcaggc tgtccttctc tgggaccttc 

tcaagatgta atgagtagtt tgcagtgaaa 

ccagtcattt ctttcaaaag cacctgatgc 

attccctagc ccacccttta cccttcccaa 

tcaaaaaaaa aaatgtatct tcacagaaca 

atgggaatag tttgacagcc aggggttagc 

atttcacttc aaaaataagc ccggtggcat 
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tttccagtct 


cagtgtgaaa 


gcaatgcaag 


gcagcagcta 


aatgagctcg 


cgcatgtgat 


ttttcatgta 


cctaaatatt 


catgttgtag 


atatgtaaaa 


tacactttgt 


cattagcgtg 


agtccatgaa 


atcagaaggc 


aaatatccgc 


aaaaaaaaaa 


aaaaaaaaat 


taaaaaaaaa 


<210> 


134 




<211> 


25 




<212> 


DNA 




<213> 


MOUSE 


<400> 


134 




cgtgcctcat ctgcctactt 


<210> 


135 




<211> 


27 




<212> 


DNA 




<213> 


MOUSE 


<400> 


135 




gaagtccttg agctccgact 


<210> 


136 




<211> 


26 




<212> 


DNA 




<213> 


MOUSE 


<400> 


136 




ttctggcgag tcgacaattc 


<210> 


137 




<211> 


26 




<212> 


DNA 




<213> 


MOUSE 


<400> 


137 




aacctttatc gtcgacgagc 


<210> 


138 




<211> 


44 




<212> 


DNA 




<213> 


MOUSE 


<400> 


138 




gcttcagcag 


cacatatggc 


<210> 


139 




<211> 


45 




<212> 


DNA 





Nonprovisional lP-017.ST25.txt 



ttatccccct cgtgttgacc 
ataggtaaag ccggttattt 
tttttttcca aatgttaatt 
tcccaatacg atttgtggtt 
ataaatattt tagactcctt 
gttccctgta aagctgaagt 
agcttgacct tcggtgccat 
aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaa 



gtgca 



ggttgtg 



tattgg 



aattgg 



tctcttggag tggaatgcca 
atttgtcgat gttgttattt 
tttttttata ttttgaagct 
ggtctagaaa tatgaaaata 
atatattaca cggttcctca 
tatgtaatac tttattattt 
cggtttcttt taataaacat 
aaaaaaaaaa aaaaaaaaaa 



tgttgtttat aacaacgaag ggac 
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Nonprovisional ip- 017. ST25.txt 



<213> MOUSE 
<40 0> 139 

gcagcttcag cagcggatcc agctgttgtt tataacaacg aaggg 



45 



<21Q> 140 

<211> 35 

<212> DNA 
<213> MOUSE 

<400> 140 

gcaaaaaaag cgaatctctc gagtcgcctt gcttt 35 
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